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Preface 


Thanks to God who helped us to introduce 
one of our famous series “El Moasser” in 
mathematics. 

We introduce this book to our colleagues. 
We also introduce it to our students to help 
them study mathematics. 

In fact, this book is the outcome of more than 
thirty years experience in the field of teaching 
mathematics. 

This book will make students aware of all types 
of questions. 

We would like to know your opinions 

about the book hoping that it will win your 
admiration. 

We will be grateful if you send us your 
recommendations and your comments. 


The ДЭ” ЭР”АРР 
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Summary for differential & integral calculus. 
Multiple choice question bank. 

Practice exams. 

School book examinations. 


Egypt exams (2017 : 2021 first and second sessions). 


Al-Azhar exams (2019 : 2021 first and second sessions). 
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Differential & 
Integral calculus 


The Nabier's constant e is an irrational number »2<e<3 > 


1 1 1 Ee 1l А ; 
E шаш ар о iom dam —— (Taylor's series) 
eater ego tie Pei Un 


e = 2.71828 
© The natural exponential function : 


f : IR» R* where f (X) = e* 


is exponential function whose base is e and it is 


one - to - one its domain = R » its range = IR* > 


its curve passes through (0 » 1) » (1 »e) 


© The natural logarithmic function : 
f R* ——-R where f (X) 2In X 


is logarithmic function of base "e" (log, X = In X) and it is one - to - one function its 


domain R+ » its range = IR » its curve passes through (1 »0) › (e » 1) 


Remarks , | 


From the previous we get : Lim In Х= о › Lim, In X = -— ee 


© Some properties of natural logarithm : 


fX yER* » n ER under condition the base of the logarithm €R* — {1}, then: 


LIne=! 2. In 1 = zero 

3. In X" 2 nin X A e^ X2 х 

D.InXyzlnX-4Iny б.а 5 = In X-In y 
_ ах 

I. log, X= iny 8. In X x log e= 1 


[8] 


—— чаль атар 4 (Сань. _ 
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N Limits of functions related to the number e 
5 1 x r 4 
t| Lim (14-5) =e ma | Lim (1+) =e 


Remarks | 1 
1 Lim (1-4) =e 2 Lim (144) "=e 
3. Lim (1-4) е 4, Lim (1-4) "= -a 

x 

a 


є а "А 
5. Lim 1+5) =е 


x—> оо 


: + Lim ln (1429 _ 
3. 12 нэг ханийн and Х--0 qux =] 


Z x : x 
L a -1. Lim e -1. 
Derivative 


© Derivative of exponential and logarithmic functions : 


d d 
Lify =e »then 22-67 2.1fy=a™ then 4 =a% Ina 
Злгу=ш X» then 235 =-1. A.ify - log, X » then 47. = tog, e 
жулан i a dX X 5a 


© In general : 


1.1fy =e!” shen =f (x) ef 9 


2. y 2a/ O9 „hen 3-7 (х) a! 9 Ina 


" dy f OO 
3. If y = In f (X) »then x = ТОО 
d 


Е у = 
4. If y = log, f (X) » then 7% 03) а 
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Notice that - 


If y = dy f CO 
Olfy= Inf 001 s then $ TO) 


f Qo 
© If y = log, | f QO | » then 1x к=" roo 19846 


© Differentiation of trigonometric functions : 


dy , 
Lify = sin X » then 13 = cos x 2.1f y = cos X » then x = – sin X 
2 OY dani diana 
3. If y = tan X > then y= sec x Д.Г y = cot X » then $Z = csc X 


d 
5.1f y = sec X » then 13 = sec X tan X 6. 1f y = csc X » then => =- esc X cot X 


© In general : 
11ғу= іп (700) > then 97 = f (X) cos (f (29) 
2. If у = cos (7 29) » then 2-7 (X) sin (f (9) 
3. If y = tan (f 29) » then гд. f (X) sec? (f 29) 
Д.ЇГу-со! (f 09) , then 13 =- f (X) esc "UT 09) 
S.If y 2csc (f OO). > then Z=- f C9 ese (f (X)) cot (f ОО) 
6. If y = sec (f ОО) , then 27 = f (X) sec (f (x)) tan (7 ОО) 


Implicit differentiation 


The derivative of a relation between two (or more) variables with respect to one of them 
without separating them, 


ах" _ п-1 dy _ 
Notice qx 79% but ЭН ‘Tx 


Parametric differentiation 


If y = f (t) » X = g (t) are the parametric equations of a curve , then : 
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Differential & Integral calculus 


Higher derivatives of the function 


The derivatives starting from the second derivative are called higher derivatives and the 
153 "y 
n^ derivative is denoted as y™ = = f (X) s where n is a positive integer. 
Notice that 


dy dX. d? iy. 2x 
x— but — 

dx" dy“ axi" TL dh 

dy dz dy 4? ij dz? а?у 

dz dX dX but dz? n 


"Chain rule can not be applied to find second derivative" 


94Х 4 [y i2 = 1“ x derivative of the 27% + 2" x derivative of the 1“ 
2 
“УЖ xr GD 
© The rate of change of the slope of the tangent to the curve y = f (X) equals 5. 
9 It y 2 (fog) CO = f (в CO) »then $$ =} (в 00) -è 00 
© If y = sina X » then y =a" sin (a x E79) 


© If y=cosaXx » then y = a" cos (a x +5) 


e If у= зіла хХ ог » then where n is divisible by 4 


Applications on first derivative (The equations of the tangent and the normaltoa curve) 


If A (X , »y,) is a point on the curve y = f (X) » then : 


Remark | 

© The slope of the curve at | 
a point on it is the slope of 
the tangent to the curve at 
this point. 


1. The slope of the tangent to the curve at A 


- (2), ур 


2. The slope of the normal to the curve at А 
=] © The normal to the curve 
is the straight line 
perpendicular to the tangent 


at the point of tangency. 


E 
d X7 (Xj) 
З. The tangent equation АД У} sm(X-Xxy) | 


and the normal equation : [v-v Уус al qx -x,)] 


| 9 | 
«50 I6 / Y f (ol! ~ blared ly UY) d - = 
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Related time rates 


© If we have a relation between several variables X s у »z » then the derivative of this relation with 
bl dx x, d dy dz 
respect to time (t) gives the relation between the related rates of these variables : at at a 


j j andin : - 
Increasing / moving away / exp 2 o MM seite 
pouring into / accumulating 


o| If the variable increase 
Хав Decreasing / approaching / Бш, байн 
shrinking / leaking / melting dt 
Remarks , | 


© Let Х, be the intial value of variable Х (t=0)? and is the rate of change of X with 


: : А ах . 
respect to time is constant (1.6. "iram constant value) » then after time (t) 


the magnitude of the variable X is given by:| X 


© The distance between any two points : (X, »y,) » (X, »y,) isl (x, - x? « (y,- y)? 


© The volume of the bounded part between two concentric spheres » their radii lengths 


are r, oI, 2л(2 -1) 


: dk 
© If k = X y z (Three variables) ће SSA уу p 


dt di dt йл ^У 


© The distance between the point (X, » yj) and the straight line 


la X, +by +c] 


aX+by+c=Ois 
Va? +b? 


© If the measure of angle X in radian » then: 


d (sin X) dx 
1. dr C08 


а (со), a; ах 
Dn ман 
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Differential & Integral calculus 


Areas and perimeters of some geometrical figures 


Rectangle y Perimeter = 2 (X + y) 
« Area = X x y 
X 
Square l Perimeter = 4 l 


Area = (7 = 1 Ф 


| Perimeter = sum of side lengths 
| Агеа = + xbxh | 

| 
= i the product of any two sides | 


x sine of included angle 


Perimeter = 2 (b, + b,) 


Area=b, xh, =b, xh, 


Perimeter = 4 { 
Rhombus 


Perimeter = sum of its side lengths 


EET 
rapezium Area = i (b, * b) xh 


Perimeter = 2 Лг 


Circle А 
Area = Лт" 


Perimeter = 2 r + l 


Area = + T L grad e? 


Sector E] id 
X? _ e | 


‚ grad — R^ Am 
where 0 "Aem 


"|l 


су... 
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Perimeter =3 X+2 y 
Window in form 


of rectangle and 
equilateral triangle 
on its top 


Area = X y + 5 X? sin 60° 


13 x2 
“a 


= Ху+ 


f= 4 x 
Window in form Perimeter =X+2y+Jr 
of rectangle and =х+2у+1лх 
semi-circle оп its 


e 1 
top Атеа= Xy * = Nr 


=Xy+ 1 лх2 


Where n is the number of sides | Perimeter = nX 
Regular polygon Е ; 1 ; X 
and X is the side length. Area = 4n X? cott 


Remember volume and lateral area and total surface area of some solids 


a ia ae — 


Cube 4(2 6(2 {3 
2(X+y)xz 2(Xy+yz+zX) XxyxzZ 

Right 

circular 2711 ^Nrheüme T rh 

cylinder =2Ur(h+r) 

Sphere | fey | -- 


í { 
Right cone лгі лгі +72 drh 
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The critical points 


Differential & Integral calculus 


Base perimeter Lateral area Area of its base 
x + sum of areas of x 
height its two bases height 


1 
7 Base 


1 
perimeter Lateral area 3 base area 


х + area of its base 


x 


slant height нери 


If the function f continuous in the interval Ja » b[ › then it has a critical point (c of (c)) 


where c € ]a sbl if|f (c) 20 | or 


The critical point at X — a must belong to the domain of the function 


i.e. f (a) is defined 


Increasing and decreasing of the function 


1. The function is increasing on an interval if the slope of the tangent to its curve at any 


point on it in this interval is positive. 


i.e. If f (X) > 0 for all the values of X € ]a » b[ , then f is increasing on this interval. 


2. The function is decreasing on an interval if the slope of the tangent to its curve at any point 


on it in this interval is negative. 


i.e. If f (X) « 0 for all the values of X € ]a » b[ » then f is decreasing on this interval. 


So we use the first derivative in steps of investigation of increasing and decreasing 


functions as follow : 


1. Determine the domain of the function. 


2. Find f (09 


3. Find the critical point. (the points at which F(X) = 0 or f (X) is not exist) 


Д, Determine the intervals of the domain by which these points divide the domain. 


5. Determine the sign of f (X) in each of these intervals and so the increasing intervals 


where | ГОО > 0] and the decreasing intervals where [£^ (9 « 0] 


Scanned with CamScanner 


BD simmary 


Local maxima and minima of function 


© Using the first derivative to identify the local maxima and minima 


If (c » f (c)) is a critical point of the function f which is continuous at c and there is 


an open interval around c where : 
1 ГО) »-ОагХ «с 5 f'00«0at X»c sthen f (c) is a local maximum value. 
2.f(X)<OatX<c » f(X)>OatX>c s then f (с) is a local minimum value. 
З. If the sign of f (X) on both sides of c does not change » then the function has no local 
maximum or local minimum value at c 
© Using the second derivative : 
If f is differentiable function twice on an open interval contains c where f (c)=0 and 
1. f (c) <0 > then f (c) is local maximum value. 
2. f (c) > 0 > then f (c) is local minimum value. 


х . . 
3. f (с) = 0 » then the 2™ derivative test failed to determine the kind of the point (с » f (c)) 
if it is local maximum or local minimum value › in this case we use the first derivative 
test. 


Remarks , 


1. The local maximum points and local minimum points are critical points 


but the converse is not always true. 


2. If the function f is only increasing (or decreasing) on an interval » so the function has no 


local maximum or local minimum in this interval. 


3. The critical point at which the first derivative = 0 


і.е. The tangent is horizontal at this point sometimes is called stationary point. 


4. The polynomial function of п" degree has at most (n — 1) local maximum or minimum values. 


Steps to study the existence of the local maximum and local minimum 
values of continuous function not including the constant function : 


1. Determine the domain of the function. 
2. Calculate f^ (X) 


3. Find out the critical points (1.6. The points at which F(X) = 0 or not exist) 
X-coordinate of one of them be X , 


» let the 


Д. Determine the type of the critical point if it is maximum or minimum by one of the next 
two methods. 
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Differential & Integral calculus 


Applications of maxima and minima 


To solve these questions 5 express the variable wanted to find its maximum or minimum 
value as a function in one variable » using the givens in the problem » then find the 
maximum or minimum of this function as explained before. 


Remarks | 


\ 2 
© To find the greatest volume (v) » put ix = 0 » and make sure that 33, «0 
ах 


2 
© To find the smallest cost (с) put i = 0 » and make sure that 26 > 0 and so on. 


Absolute maxima and minima (Absolute extrema) on a closed interval 


studying the absolute maximum and minimum values оп a closed interval [a » b] 


If f is a continuous function on the interval [a » b]: 
1. Determine the critical points at which f (X) = zero or not exist and belongs to 
the interval [a » b] 
2. Find the values of the function at the critical points and the endpoints f (a) and f (b) 


3. Compare among the previous values » then the greatest value is the absolute maximum 
value on [a » b] and the smallest value is the absolute minimum value on [a » b] 


Remark ; | 


If the function f is defined on the interval [a » b] and if : 


1f09»0 1.6. The function is increasing on the same interval » then : 


* The absolute minimum value = f (a) 


* The absolute maximum value = f (b) 


2. f (X) «0 i.e. The function is decreasing on the same interval » then : 


« The absolute minimum value = f (b) 


x The absolute maximum value = f (a) 
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Convexity of curves and inflection points 


© A continuous part of a curve is said to be : 


© Convex upwards "concave © Convex downwards "concave 
downwards" If the curve lies upwards" If the curve lies 
below all its tangents. above all its tangents. 
у, у, 
x x x 2 
o О 
y y 
1. If f is a differentiable function on the interval Ja » b[ » then the curve of the function f 

(a) Convex downwards If T is increasing on ]a ? b[ 
(b) Convex upwards If Ў is decreasing on Ja » b[ 


2. Let f be a differentiable function twice on the interval Ја » b[ 
(a) If f (X)>0 for all the values of X € Ja » b[ » then the curve of f is convex 
downwards on the interval Ja » b[ 
(b) If f (X) < 0 for all the values of X € Ja » b[ » then the curve of f is convex 
upwards on the interval Ja » bf 
© The point of inflection : 

The point C (c » f (c)) is an inflection point of a curve of a function f if the following is satisfied. 

1. The curve of the function f is continuous at C 

2. We can draw one tangent to the curve of the function at C Where : 

(a) f (c) €I& i.e. the tangent is inclined or horizontal. 
(b) f (c) = + (denominator of f at the point C = zero) i.e. the tangent is vertical. 

3. The sign of fo) changes before and after the point C i.e. [f£ (c) = 0 or not exist] 

© Steps to study convexity intervals and inflection points : 

1. Find 7 (X) » then find the values of X which make f = 0 or not exist. 

2. Determine the sign of ] (X) to determine the intervals over which the function is convex 
upwards where [ 7 (х) < 0] and the intervals over which the function is convex 
downwards where (7 (х) > 0] 

3. Determine the inflection points from the obtained points at which the sign of f (X) 
changes around it. unless 7 (X) changes around any of these points » then it is not be 
considered an inflection point. 
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Differential & Integral calculus 


Remarks 


1. The inflection point at X = a must belong to the domain of the function 
1.6. f (a) is defined 


2. The inflection points are the points which separated between convex upwards and 


convex downwards regions. 


3. The tangent at the inflection point intersects the curve of the function. 


Д. The critical point of the function f is the point at which f (X) = 0 or not exist and if the 
sign of f (X) changes around this point ; then it is a local maximum or minimum. 
Also we find that : 


The critical point of the function f is the point at which f OO = 0 or not exist and if the 
кы 
sign of f (X) changes around this point » then it is an inflection point of the function f 


5. The inflection points of a function f which is differentiable twice is a local maximum or 


minimum of the function f 


6. If the point (c » h) € the curve of a function which is differentiable twice and 


(а) (c yh) is an inflection point » then f (o =0,f(c)=h 
(b) (c » h) is a local maximum or a local minimum or critical point » 
then f (c) 0 » f (c) = h 


Curve sketching of polynomial functions 
© Steps of drawing a curve of function f (where f is a polynomial of 374 degree or less) : 
1. Determine the domain of the function » then determine the symmetric of the function f 
if exist where : 
(a) f —20 =f CO for every X € the domain 

+. The function is even and so the curve is symmetric about y-axis. 
(b) f (- X) =- f CO for every X €the domain 

+, The function is odd and so the function is symmetric about origin point. 


2. Find out f CO » f CO 


3. Use f (X) to determine : 


(a) The increasing interval where 
(b) The points of local maximum and local minimum (if exist) where f (X) = 0 


(notice that the function is differentiable) and the sign of f (X) changes before and after 


[f (0 > 0] » decreasing interval where | 700 « 0] 


this point. 
сав BIG / Y e (sal — says ДАМ ela = Jal, Jua) жаа 
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Д. Use FOO to determine : 
(a) The intervals where the curve convex upwards where [00 < 0] 
the curve convex downwards where [ foo »0] 
(b) The inflection point (if exist) where foo = 0 (notice that the function is differentiable 
twice) and the sign of од changes before and after the point. 


» the intervals where 


9. Determine some assisting points in sketching as : 
(a) The point / points of intersection with X-axis 
(b) The point / points of intersection with y-axis 


(c) Some extra points by substitution by some values of X and get the corresponding 
values of f (X) 


B. Arrange the points we get in a table and represent them graphically then join these points 


taking in consideration the following : 


Sign of f (X) > IE Properties of the curve of function f | Shape of the curve 


porem gemi d 
Ёс que ps) 
pecu = 


Indefinite integration 


e Some fundamental integrations (standard) 


\ 


S 


; 


1|ках-кх-с (where k is constant) 

+1 
2|x"ax-X— +c (wherenz- 1) 

4 _(ax+b)"*! | | 

8. | (ax+b) EL TT +c (where n ж – 1) 
д.Јехах=ех+с 

kX+b 
Bf ekXtbax=* +e 
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x 
x a 
n =——+C 
6.ja ах Ina 
kX+b 


kX+b 238 
1.| а а Х= ma +° 


8.| Laxemixlsc (where X z 0) 


e Important rules of integration : 


4 X n+l 
1Ї ссол одах= +c 


п+1 
2. [2700 ў хуа х= ef Mee 


аі O9 
+c 
lna 


3.] af ў (х)4Х- 


r.o OPOR 
AJ 4Х-117 0014 


F(X) 
8.|---44Х-2 
| aot Р(х) + с 


e Some properties of the indefinite integration : 

LJaf (x) dx=a] f (Xx) dX  (whereaisa constant #0) 
2|[reosgoo]ax-J roo axsJgooax 

3. [rooaxefoo 


d 
4.]- [у ооЈах= f х) *c 


5.) f Co d x- Í f Од d X = constant (not necessary = 0) 


1. Í sin (a X +b) d X=- + cos (a X + b) + c 
2. [cos (aX b) d X 2 Lsin(a X b) +c 
3. sec? (ax «b) d X - Ltan(aX b) +c 


csc? (a X+ b) d X=—* cot (a X+ b) c 


4 | 
5. [sec (a X + b) tan (aX + b) d X =+ sec (a X+ b) c 
6. f 


А cse (a X +b) cot (aX +b) d X=— esc (aX +b) +e 
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ril БЕ s Гыл 


D simis 


Remember 
Notice that 


I. Jtanxd x=] yd x=- [rea x The numerator is the 
M derivative of the denominator. 


z|-In|cos X| + c |2|In| see X| - c 


2. [co Xd x= |©% Ха x Notice that 
ian The numerator is the 


z|In|sin X| 4 с = | In| esc X|+c derivative of the denominator. 


[sec X (sec X + tan X) 
3. J sec Xd X= Jan ах 


(by multiplying numerator and denominator by (sec X + tan x) 


= [se Х+зес X tan X g X Notice that 
SSP Ae An The numerator is the 


=In|sec X+tanX|+c derivative of the denominator. 


_ f csc X (csc X + cot 
AJ ese xd x= | Sax 
(by multiplying numerator and denominator by (csc X + cot x)) 
22 | — csc? X — cse X cot X ах Notice that 
esc X + cot X The numerator is the 


=  ]n|csc X 4 cot X|+c derivative of the denominator. 


1. Í sin (лоо) x РХ) а Х= – cos (f 00) +e 


2. | cos (f 09) x f (X)dX=sin (/ (2) +e 


3. | sec? (f 00) x FON d x tan (f (2) +c 


A. | esc? (f 00) x FO d x=- cot (у (20) +c 


5. | sec (f (x)) x tan (/ (x) x Г(Х)4Х - sec (f 00) +e 


6. | csc (f 09) х со! (/ 00) х F(Q d X 2 - esc (f (x)) 56 
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© Methods of integration : 
1. Integration by substitution : 


© If the given integration is given in the form J f (в 09) Р g (X).dX 


use the substitution | g (X) 2 z 


. LI Li . Li n 
© If the given integration contains the n" root of a function as g CO » use the 


substitution | g (X) = z" | or 


© In some questions you can use an appropriate substitution in order to simplify the 


integration and rewrite it in standard form. 


2. Integration by parts : fry z 


ЭРЕ; 

| zd у=у7- | у dz Integration 2. Derivative 
Ly y © rer 

The definite integral 


If the function f is continuous on the interval [а » b] » and F is any anti derivative to the 
b 
function f on the same interval » then : J f(X) d X=F(b)-F (a) 
© Properties of definite integral : 


1. If f is a continuous on [a »b] »сЄ Да» Ы » then : 
a b 
8. 1004Х--/| feoax 
2. | |004Х-тоо 
р с b 
3, J foodx= | foodx+ J fax 


a 
2. If f is a continuous odd function on the interval [- a sa] » then | al 1004Х- 22 


3. If f is a continuous even function on the interval [- a » a] 


» then NIE X= Mi f шин x | 


Д. If f , g are two continuous function on the interval [a » b] 


b b b 
is] [7 00 +8 CO] d X 7] годах+ | gcodx 
2. l'a food xek J f 004 X (where k ER) 
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Definite integral and areas in the plane | 


. The area of a region bounded by the curve of the function f and | 
_ X-axis in the interval [a , b] 


1 700:0| 2.| f (x) <0 | 


і.е. "The region above X-axis" i.e. "The region below X-axis" 


су ГЭР 


! 
! 
1 
1 
1 
І 
а 


» then A= Г урдах » then A=- f fooax=l  усоах| 


© If the curve of the function f intersects the X-axis 
at X = c and X = d where c and d belong to [a » b] 


as in the opposite figure : 


We find that : f (X) = 0 for all X € [c » d] 


> f Q9 x 0 for all X € [a » c] and x € [d »b] 


2. The shaded area (A) = A, + A, + A, | 


с d b 
е.ГА-| f foodxl+ f foodx+l годах 
Notice that 
The absolute value to the two areas A, » A, because they are below X-axis. 
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Remarks | 


1. It is favorable to graph the curve of the function to identify the region above or below 
X-axis. 

2. Sometimes it is difficult to sketch some curves then » its favorable to find zeroes of 
the function (even the limits of the integral are given) which divides the domain of 
the function [a » b] if exist into intervals and determine the sign of the function in each 
part and so you know if the region is above or below X-axis. 

3. The value of the integration » could be positive or negative but the area is always 
positive. 


Д. In general , the area of the included region between any continuous function : 


y = f OO and the X-axis and the two straight lines X=a » X=b 


is A- Pp colax 


“1:18 0) 1е!! The area of plane region bounded by two curves 
If › g are two continuous functions on the interval [a » b] and f (X) > g (X) for every 
X€ [a » b] » then the area bounded by the region between the two curves y-f09 


> y, = g OO and the two straight lines X = a » X = b is given by the relation 


A= f Lf co-goolax 


and that’s because the area between 

the two curves y, = f (X) »y, =g OO 

= [The area under f (X) and above X-axis] 
— [The area under g (X) and above X-axis] 


-Гууах-Гу,ах 


= уодах- Рабах 


= [/ 09-в 09] ax 
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Remarks | 


1. To identify the higher function y, > y, for every XE [a » b] by using the graph or by 
choosing an arbitrary value of X € [a ; b] and substitution in the equations of the two 
curves » or by using the absolute value as follow : 


b Е 
The area (А) = | J (any of the two functions — the other function) d x| 


2. When a region included between two curves › 
then the terms of integral with respect to 
X are the X-coordinates of their points of 
intersection and it will be found by solving 


the two equations algebraically. 


3. If the two curves intersect at one point 
c C ]a ? b[ 
and f (X) > g (X for every X € [a » c] 
and g (X) = f (X) for every X € [e » b] 
»thenA- A, +A, 


eg [f c0 -2 C0] ax f [sco-£ col ax 


Volumes of revolution solids 
Revolution Solid 


ж It is a solid generated by revolving a plane area a complete revolution about a fixed 


straight line in its plane called «axis of revolution» 


The volume of a solid produced by revolving a region about an axis. 


d 
л | [уу] ay 
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* Volume of the solid generated by revolving region 
bounded by two curves 


ven J -yax 


=m f [d 09? -  ooy] ax 


Remarks | 


1. If a region bounded by two intersecting curves y, =f OO »y, = р (X) where y, > y, for 
every X € [a » b] revolve a complete revolution about y 
X-axis » then the X-coordinates of the two intersecting 


points of the two curves are the terms of integration 


a sb » where a <b and > 


ven J [o7-yp] х 


b b 
i 25 2 2 
е.у-л | угах-л | узах 


2. Ifa region bounded by two intersecting curves X, =f (y) » X 2 = 8 (у) where 
X, 2X, for every y € [c » d] revolve a complete 
revolution about y-axis » then the y-coordinates of 
the two intersecting points of the two curves are 


the terms of integration c » d where c « d and 
d 
= 2 2 
vem | [o2-x2]ay 


d d 
i 2 2 
Le.v=m | x?dy-m J х24у 


«y IG / £ e (OW - olla ls 4145-1455 Justis) ул 
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Differential & Integral calculus 
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Multiple choice question bank Integral calculus 


Questions on limits 


Choose the correct answer from the given ones : 


Ян 


© Lim (1 +X)? 


х-»-0 


aL 
4 O” о or 


Q Lim 27-60-12 а 


Х-»0 
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AX 
B 

о 

І 
| 


х 
| 5 
о 
з 


© 
Ў, 
= 
e 


EX 


2 
Y 
© 
© 


© 
E 
© 


Lim (eX Дүш ss 


х--»0 


d 
$ 
© 


Lim (Вх) Бинкесцин 


үчү. үүтү. MOT AURA (n ome 
e 
x 
& 


(m WAX) _ 
x—0 x? 4 
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| Ores Orme Owi OF 
Lim og G+2X) _ 
sa) 


EXIIT 


x—0 


(8)21n 101n 5 OR: (©) log, 2e @ 2 log e log, e 


Limo dE ра 
C^ 1x«[-1 
(a)In2 (b)In4 (c) log, e (d) log, e 


: x sin X 
Lim $ —€* = 
x—0 X-—sinX 


(aye™* (pe (c)1 (d) zero 


(а)е (b) e? (c)In 6 Oi 


Lim (1 + 3 tan? g? X - Filtrer 


Х-»0 


(а)е? (pe? (c)3e (d)-3e 


Li ee 
о X7-8X4 16 


| 
[eo ' "IT 
| 
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х 
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m Multiple choice question bank 


А "w 
ID (T2 X4 X5)8X я... 


= 
С 


х—0 X 


(а) (a b c) 


ý x 
Lim а +Ь*+с^-3 _ 


(c)Ina.Inb.Inc 


(d)! 


n- 


zero 


I 


аы 


а 


7ето 


= 
- 


—» 


=й 
3 


А 2х 
мин (++) =e* , then a is 


: х 
If Lim (1 +442) =ef , then a = 


Lim n (In (n « 1)-Inn) =- Pese єє 


(b)e 


(b)e 


4 
im (1 ak XX =e" o then К о=............... 


(b) -3 


(b) 2 


on 8) 


= 
3 


1 


Í 


x 


(6) 


Lim 0*-1 


im Ша-29 _ 


ОООО 


If Lim GR -e theniet erer 


(b)-1 


лэ 
3 


Ө--0--0--0--0--0--0-----0---6 


R 
! 
R 
| 
w 


@ 


Eys 
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Lim In (X? In(X *3X41). 
0—0 (x2 45X41) 
(@)! 3 


5 on (Dn $ 


If E e =2 sthen as ess. where a Є * 


азай 

© 

je (63 (с)5 (4)6 
e Bote 2-—],thenasbs. өөөөн 
E 

@ 


x—0 


(b) zero (с)! @2 


(к 
(Trial 2021) 1 Lim app. 4412 aes 


х— 0 
(ъ)4 (с)8 (@) 16 
X+ a 
(1* session 2021) If x Lim V = , then the value of a = -+ 


| Zero OL (с)е (4)-1 


(a) zero (b)1 sd (Фе 


© ( 3 session 2021) If pun bary. a? + 4 » then the value of constant a = --------------- 


- (5)-4 (@)2 (4)4 


Lim e**-1 i seri 
la in (13) =2 ,ћепа = 


| (а)1 (b)2 (с)3 (4)6 
А x 


©! нэр ox 


(47) Lim 225.795 =o 


те; 


ПОО 


Lim — 
- 1 
(2)1n2 (b) In 4 ОЕ (@) In 4 
Lim (10)*-2%-5%41_ | 
© ome. Xsin X | 
| (a) In 10 (6) In 3 (c) In 5 x In2 (a) log, 5 


(31) 


Scanned with CamScanner 


Multiple choice question bank 


——————nl 


=Ina+Inb then a b= ee 
EOL (b) 16 ©24 (4) 4 


| F-H 
GD 1f f 09 2 e^ , then Lim disti Mm 
х--й x It 
-& 


(а)е (b)2e (©) (226€ 


Lim Set(X-*h)-cot(X) _ 
h—0 h Р 


(a) -csc? X (b) sec? X (c) cot? X (4) tan? Х 


Lim 21-3Х-43-3 
If m £——2 c0 — 


a2 (b) zero (с) "n (d) undefined. 


Г (X+h)-f 09 _ 
h 


) | (7 х) (57 09 (oo @i q 


© If f (X) is a rule of a polynomial function › then Lim 


Є) 1f f O9 = cos? X and f (0) =0 sthen Lim 109 = m 


| (а) =] (b) Zero (с) 1 (4) does not exist 


1 


© If Lim f (X) = zero »then Lim (1 +f (OF = sce tois. 
(2) zero (b)b (с)е (d) e/O 


56) If Lim (Esa = с s then € S errer 


X+b 
(а)а+Ь (b)a-b (c)b-a OR 
x x? 
x. FM a Lim? XT 
& Ife 2: " » then 50 x ES news 


(22 Ok OE. ORES! 
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Second Questions on derivatives - Implicit and parametric differentiation - 


Higher derivatives 


Choose the correct answer from the given ones : 


Ө if f (0) = cot (5 x - 70 » then 7 (Ж) = tede 
(52 (9-532 (€) 10 (d)- 10 
Ө ify =csc 2 x » then 7 = Rete] at X= 


1 OT (91 @ їз 


@ ҥу= (ес) x » then 27 = gef iba teehee 


F sec (F x) tan (7 х) Ore. 
A @ 1? 


Ө у= сүх > then #7 = Бойнг 
© 7 d X cotf x (Б) - ese | x x cot x 
24Х 
(©)- esc? (х (4)- pe 


212 


dy 
Ө Z 2 х 2, E 
If y = cot (X^ + 3) »then у 


(2)- 2 X esc? (X? + 3) (5)2 X esc? (X° + 3) 
(с)-2 X cot (x? + 3) csc (X? + 3) (4) ese” (X? +3) 


@ If f (х) = (5 - 2 cot X? ‚леп 7 (2) = көннө ӨӨ 


| (а)-108 (5)27 (c) 54 (4) 108 


(exi GIG / o f (sl - йш, UY! ea — Jal, aus) уа} 
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Ө If f (х= X , then } (0) = 


| 21Х 
| (а) zero We OL (с) not exist (d)-1 
© If g 00 21x I then (-5) = 
(а)5 (5)-5 ©! (4)-1 
If y =F (x) запа) (2)=4 5 f (2)=9 , then У when X = 2 equals Е 
ах А 
4 2 1 2 
(3 (b) $ 6 (03 
Ф х?у?=1 са 231, = — ннн 
2 3 2 3 
(9-3 (0-2 (3 On 
@ if f 6292 X? «x теп) (2) = eee 
3 9 
@5 ©! ©) 5 (4) 55 
(Bir Xy=1 > then 27 equals each of the following except --..-.......... 
| — ©% Oz 9-9 
(Dir + +2 =a where ais constant » then 17 = ЖУО 
x y 
| y x (ON OF; 
(D -$ (2 cot £) = Botti 
| те ®)-2со сс (с)2 (4) zero 
2 ду\2 
If =9 ,th "anl, Ruine 
(16) TET » then ( =) 
y 
or (x © +! QH 
21 xy 
@ If y =8 X? s then d y = erer 


бумадах ®?209+е (2, 


Eru 
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Ifm=4 Ir’ » which of the following is equal to differential m ? 


(а)4л (b) 2rdr (с)8лгаг (4)8 лаг 
(2 cos? X - 1) = «e 
(2)sin2 X (b) cos 2 X (6)-2sin2 X (d)- 2 cos 2 X 


If f (X) = sin X sec 2 X » then f (0) = ves 


(a)-1 (b) zero (c)1 (4)2 


2X+1+4+sec X tan X (p) 2X +2 sec? X- sec X 


24 sec? X- sec X (d)2 X + sec? X tan?” x 


If f (30 = 8 X sin X cos X cos 2 X ‚еп f (©) = ма 


=2 (b) zero (с)1 (4)2 


= (cos X csc X) 5-3 
(a) Zero (b) csc? X (c) sec? X (d) — csc? X 


— л ; dy _ 
e If y = sin X sec (5 -X) where X is an acute angle > then = И 


(a) zero (b)! 


(€) cos X ese X + sin X sec X (9) sin X cos X + sec X cot X 


Ө If y + cot X 20 (then 22 = Iz 


(2)14y Qe Aor @y* 


ezeras 


(1) (274 session 2021) If y = cot 5 X then 43 a Sto ee 


Gs `®-5› ©» @-5 


mf 


6) If y 2 csc X » then У = мм”? where Х is acute angle. 


(@)-yVy?-1 (Б)УЙУ +1 (ry -1 (Ay +1 


d 
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à X 
1 

(@)-cos 5. Oyr x 

- 1 Л... 
()5448(2-4) @--ут (7 - x) 
| 4 
e (1 session 2021) If y =f 2 (sec x + tan x) where xe]o ‚7 [ » then i (=) ЕЕЕ 

(a) 2 sec X (5-4 sec X (94 sec X (d)-2sec X 


® ify = cos (21) sthen 3 = нэгийн 


@ ity =F sect х then 97 = dc eot 


| (2)4 y tan X (b)4y (€) sec? X tan X (d) y tan X 


D) If y = (csc X- cot Х) (csc X + cot X) > then #7 = йыны 


(а) тего (p)! (c)-y csc X (d)- y cot x 
© 1f f CO = tan (X — 0) . cot (X + Ө) » then f. Q9 = ............... at X=0 

(a) cot Ө (b) tan 2 6 (c) cot 26 (d) tan Ө + cot 0 
€9 If f 002 x5 45x-3 > then 0: [7(4)] = re 

(a) zero (b) 4 (c) 24 (9) 53 
©) 1f f O9 = sec X cos X + ese X sin X » then f (3%) + f (2%) = жааз 

15 0 3 л Bu (c)2 (d) undefined. 
} Ө) f y = see X (sin X + cos x) » then #7 = ines 

(a)! — tan? X (b) cot? x (с) sec? x (d) esc? x 

@ If X? «4xy-3y -2x-3 » then £3. could be equal to seen at X 23 
1 
(a)3 (03 (9-1 -3 
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(37) The number of solutions that satisfy : Хх? + y? = 25 and 43 2218 
(a) zero (Б) 1 
(с) 2 (d) infinite number 


Ө If: y!-2« xy » then £X мнне at X= 1 
| (а) has one value (b) has two values 
(с) has an infinite number of values (d) undefined 


@ If f 09 = 8-5 х2+9х-3 , then f (0) 2 

O igs (b) - 10 (с)о (d) 10 
б) If f (n) = X^ where X is constant » then f (п) = --------------: 
| (2) 12 x? OLEY (©) zero @ 12r? 
(irf 09 =aX243X724+4X41 and f (1) =6 sthen a = e 
| (a) zero = zd Oka 
(D Itf (0) =sin2 X then f (F) = 
| (a) zero -2 (c)-4 (4)-6 
@ if f (x) = sin? X + cos? X » then f C 1) =: — 

(2)-1 (b) zero (с)1 (4)2 


(D it f 09 = cot X s then f (F) 9 rrr | 
> 4 (4 Q2 


If f (X) = sin 2 X cos 2 X » then / (2 ER 
(b) zero OLIE (4)8 


© 

FE 
) 

E 


— сов X (b) cos Х (c)-sin X (d) cos X- sin X 
37 
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P Multiple choice question bak _____ 


d 

ORG" ТИТ 
cr dy dx dy 

| @ ax dX Orr, OFE 

ET VLLL „^^ e eaa 

2 

@ ity =~ sin x ten 5 +y = РРА 
| =g (b)2 (c)4 (d) zero 


OL OF 


(c)-1 


Q If f Q9 = (X -3Y ! s then f (3) = 


(2) zero (b) -6 


(с) undefined 


(4)2 


51) If f is a polyonomial function of fifth degree » then the fifth derivative of the function 


f equals 


(a) zero 


52) The third derivative of the quadratic function is a 
(b) quadratic 


(a) linear 


© The second derivative of the cubic function is a 


(b) quadratic 


(a) linear 


EE Й then f (3) ШИШ 


-8 


(b) non zero constant О, Х 


function. 


(c) constant 


function. 


(c) constant 


(4)5Х 


(4) zero 


(4) zero 


(€) - 12 


(4)-16 


DIE 


dy 
ОГ; 


(Фу 


a sin (m X) 4 b cos (m X) » 


- 

-h 
we 
1 


ах 


т? у (b) - m^ y 


dy. 
5 = 


EET 


()my 


@-my 
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: 4 
@ 1f y =sin3 Х+ соѕ 3 X » then —4 = — 
dx* 


(а)9у (b) 81у 


(с) 3 cos 3 X-3sin3 X (d) 81 Х 


GD If f (х) = cos 3 X cos X - sin 3 X sin X s then f (2-)= көөнө в 


| (ву? (4 (s (8) 6 
Ф (sin X cot X) 
—— (sin X cot X) = «e 
ах? 
(2)- sin X (b) - cos X (c) sin X (d) cos X 
2 Фу 
Фих-а-уй +у) 1 «y)0 «yh » then c = ee 
—1ү-7 6 —7ү—15 7 6 
Өө (b) - 56у or (d) g Y 
2 
52 nh енн 
@ if (x+y) =3 + Шеп tax 
-1 (b) zero (c) 20 (x+y)* (d)1 
i „к 
@ if y = f (X) satisfies the тео SY » then у can be equal to ·-------------: 
(2) ex n* (b) sin x 
(c)tan x (d) constant value 0 


@ it f (x4 = х2+2х+1 > then (3) = 


(a)! (b) 2 (с)3 (4)4 
@ 3 f 09+ f 4—-X)=6X2 +1 > then f Qf Qe 

(а)3 (b) 6 (©) 12 (4)15 

2 

Фих?-у-9аш h= s then as cmm 

(а)! (b)-! (с)9 (4)-9 
@ If f 060 =(X-3) (X-4) (X-k) and } (3) = 2 where k € R »thenk = e 
| (a) zero (b) ! (c)2 @3 
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4 

4 iy a 

@ 1t y = x5 - 10 x* + 60 X? + 120 » then 13 = хээл” at 4 0 
Ow Qm om  @-w 


(68) If f (X) 2 2 sin 5 cos х » then the 1000" derivative of this function = «77 


| ®© [sin x]! (b) sin X (c) - sin X (d) - cos X 


@ If f oo 2 eX y then f 09 = eee 
(е (pae* (9oe* OA 


4 
Y Ye dy _ 
@ Ify=e ET 


(a) a (Б) at y (С)ае"х ex 


@ If f 00 =X?-31n5X s then (2) =. 
a OF © 
(D If f (X) =a e* , then f (— 2) equals berries 


(2)- f О) (6) -f 2 (©)-f (-2) @ f C2) 


Nin 


(4)6 


(B) If y - In (sec X + tan X) ‚беп 9 = yes b as 


буцах (b) sec x (c) tan? x (d) ese X 


(D у= (csc X — cot X) then 97 = d 


(a) ese X (b) cot x (cx ux (d) sin X - tan X 


(B 1f y - (e^ In X) s then £ = ERN 


(2)e * (I. -1nx) (B e* (3- - 1nx) 
©£-inx (De* 1 | 
х (59 n X) 
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eX ` 
Qty -i—— »then y = «sss 


Xy Xy ye* xe. 
1+X Oro Orr. (17x 


@ If f : R——» R where f (X) 2e + e X s then f (1) + (1) = € — 

(a)-2e -e (ge (d)2e 
d x AC M 

@ у= X54 6* 5 then ix 

(12x (b) Х +6 


(6X +6* 6 (@0)6х5 + xx6*-! 


QD If y =In|x?—1] then Å} = ТЕТЕ 
ах 


2x 2x 1 
(2)2 хїх2-1| (5 274 (n (27) (9527 


ду 
= th ee eee eee 
@) If y In (tan X) » then aK 


(a) 2 sec X tan X (p)2csc 2X 
(c)2 cot 2 X (d) - 2 csc X cot X 


(2) zero (e (©) me" (4)4-ё" 


Ф 
(Ф (Trial 2021) If y =a” Y ‚ {Бап BÀ а oom 


(a) zero (b)! (с)-1 (4)2 


@ (Trial 2021) If : f (Х) = їл (x? + 1) + ен" » then f (0) х POT TT S 


(a) zero (b)! (с)!+е OL 


2 
у= т sthen £2. = zero at X= — P 
| Dun | (b)! ©-! (4) +1 


коб MIG / S e (20 - Uday ЧЫЛ! ey — Јаз әш) уа] а 41 | 
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dy » 
© (Trial 2021) If y x log 387 1 Where X» 1 s then т een at X= 3 


(@) zero ОХ (irs (d)In3 


If 1 .th Ї Х) гс ххх 
86) f:f -= og, e » then f (X) E 


ОЁ. =i] (In х)? 
| (а) = * (c) X (d) X 


Ё EXT 3e ах 


(88) Derivative ofz : x 8 with respect to T > equals -++--++ 


(a) zero (b)1 (с) —— @— 


KD 1f: f 092 f (х) =e®™ then g (Х) could be .............. 


(a)x+2 (b) x? (c)Inx (d)2x 


D Which of the following function does satisfy the equation : i ~y*=1? 


(a) y =sin x (b) y = tan х (c)y = sec X (d) y =cot X 


191] If f (X) is an even function » f (0) is exist » then ў (D) E еа, 


(а) гето (b) i (с) 1 (4) otherwise 


92) If f (X) is an odd function and is differentiable in the interval |-ә, oo ›ў (3) =2 
9 then f (– 3) ms. УИГЕ 


(a) zero (b) ! (с)2 @4 


zi 2 4^3 
== t X ЖИЛ 
(1++їап^ X) 


Ты (b) 3 sec? X tan x 
(с) 6 sec® X tan X (d) 3 sect X tan x 
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D ec X=1) (see X + 1)] 8 e 


(a) sec? X tan? X (b) 2 sec? X tan X (с) sec? X tan X (d) sec^ X 


QS If y = sec 3 X + tan 3 X » then сын I 


(a)3 y sec 3 X (b) 3 y tan 3 x (€) 3 y sec” 3 X (d)3 y ta? 3 X 


Ф ify =cot a xand 57 +4 (1 y 20 .„{ћепа= 


(а)1 (b)-2 (с)4 @-4 


MESE M н җы "ш M эй шэг пай л шышы 


СО) it y = sin? 3 X+ cos? 3 X+ cot? 3 X and 57 = a esc? 3 X cot 3 X » then а=. мн 


(2-1 (b)-2 (6)-3 (4)-6 


rd nM rur Kee a a Eee 


(08) (Trial 2021) If sin X cos -i where X » y are measure of acute angles 
dy _ NE. 1 
> then =" ДЭЭРЭЭ at X=] 


»|- 


(а)1 (b)-1 (с) zero (4) 


Де „с; ee, ee eee 
; ах 
© If y 2 X siny then 7y =” ee 


] - sin y 1-Xsiny 1-Xcosy 1-Xcos y 
(2) x cos y (0) Хо). X cos y © sin y (@ епу X sin у 


2 d 
@кує]о,5 Al x ЫРГЫ 12:13:44 ый 


(a) + cos? 2y (Б) 2 вес? 2y oun 2y (d) cot 2 y 


"m цөөөөөөөӨ where зей E! 


Or» ~ cof cot X-1 d 
|® (а) 2 sec? 2% (b) 2 cot? 2X (c) 4 esc? 2X (d) tan 2 X 
ts 


see X eso X — X csc x , then 1Х — 
~ esc? X- 


(Б) у tan (2) (c) sec X esc X (d) 2 sin^ (220 


sec? (2 X) 
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m Multiple choice question bank 


@ ity = Xsec x then SY =. кыйн 
(@)ytanX+y x7! (b) sec X tan X (с) X sec X tan X (d) y (tan X + 1) 


If ^ озонии: 
@ y= ese X + cot X » then 13 = 


| (а)у esc X (b)- y ese X (€) y cot X (d)- y cot X 


dy 
- n —À (ив (08 bb 89 | rt br t ee d 
@ If y = sec (X) > then 5 


@)n y sec X (b) ny tan X (©) ny se? x (d)n y tan” x 


(Dit y =XsinX 5 theny+y=- teures 


@)-sin X (b) x 


(c)2 cos X (d) - X sin X + 2 cos X 


@ If X = sin y » y is an acute angle › {ейге x өөө көөнө 


ome oar 


@ (Trial 2021) If X = sec у where у ek , л|. then 9 ay E ness 


| (a) хүх2 «1 (- xx? «1 ()-хүх2-1 (4) х(х2-1 


@ it x= tan y „еп 3 = "УЛУУС 


(а)х? =l Oa © 5 (4)-51- 


X^*1 XAF 


110) (2"4 session 2021 ) If X= tan (1 + y) » then Z- moe atX22 


(8)05 (5)02 ©! (4)5 


@) (274 session 2021) 1t X? = 62) hen X x FX = sss 


| (a)-! (b) ! m (x (ex 


(fD If x = tan y csc y (then $Z =. ТА 
(a) сс y cot y (b) ese y – cos y (c) ese y – sin y (d) sin y + sec y 
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Oi (sin? 30) i erections 


| (a)-4 sin x (b)-4 sin 2 xX (€)2 cos 2 X (d)-sin2 X 


42 
(D — cost X^ sin X) = «ss 


19 (a) zero (b)- 2sin2X (c)-4cos4 X (d)1 


@ ify = tan x лал! x 5 then Z = ( КОШО ik 
| (a) ese X (b) sec X (c) tan X @ sec x 
ELS E TT CMM ME 
@ ify =tan Хэ then =. Были 
| (а)у+у? (b) вес? x (с)2у(1+у?) (9) sec X tan Х 
(ir = x АУ мумку ad 
y=Xtan = » then (1 + cos X) 1v - sin X —- eem 
| (а)ху (ъ)у (с) тего (4ух 


d? y 
@ if y =e* sin x then 22% 5 = РГА 


ах ах? 
| @2y (B4» (95v @sy 


Je буе NS OR 


iry- : х-2-1 en $% = €— at X= 2 
: 
F OF (© 4 @-4 
@ity=3+1 » z221-5sthen 7 97 = adm 
ox (EL (©з on 
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Р, Multiple choice question bam 001007 --777-- 


@itx=ar? s y=2at ; then SY = Т 


(a)2at (6) 2а (©)! OL 
(Biry-co(Z2) , 2=3YX > then $$ = ee TAE 

9-1 OF ©-4 9-1 
@гу=е^ , а= зїп X эїһеп-ЧУ =. eee 


OF. ®е*шх — Qehex OS 


© if x - sin2710 , y = cos 2108 then $Z = eee at @= 1 


QE OLE On (4)-13 


49 =F (bx 6052 
d d 
(96+ + OF 1 (d) y 13; a sine 
(D) it x =a sec 0 =b tan @ » then 21 = 2b at = 
© » y=DtanO ot eX atüz eee where Ө is positive acute angle. 
(а) 12 Of Or. OR 
: 4 log cos Ө d 
@&) if x =e"? , 2522 2 »then т = ваа 810 = zero 


o|— 


(0) (b)! (с)е (d) 
@ if x=a(t-+) , y za (iL) епт = — 
OR (y Ox o 
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@ ify=0-t , харгы. »21:2Х- 1 s then (<2 


ЇЕ 22 (5)-20 Srl (4)-15 


@ Ify =(5 X-4)(X+3) 5 qr frd. verita 
dx? 

| (12 14 16 18 

| © (b) ©) © 


И. 2141 d'y өөө 
Qirx-— > у= 2 T im 


t d 2 x? 
(а) x (52x? (©)-x~? (d) zero 
К 2 
фих-хс: , Vy tan 2 shen 2 = eene 


(a) 2 tan z sec z (b) sec? z tan? z (c)3 (4)2 


dz dy 2240) d?z 
Qiric-2x-3 , ix^ Х Дөш сн али лыг ee eee 


ol oi - . 04 @4 


Фу 
@ҥу=х?+зх+2 2262584 dE ak tr Чэн eee 
2 


ЇЕ $3 (s oL 


2 
@)их=20 +3 ? уе then <= UE att= 
: 1 
(24 (0 (c)4 @ + 
(42 Фу " 


Час = —— =... 0-3 
cos 20» 52 = sin 20 »then 7; at 


46 
Ok (©) 212 @? 


d? y 
If y «tan X»z- cot X »then- 77 — 
Z 


Tow 
© 
| (а) 2 tan? xX (b) - 2 tan? x (с) 2 tan’ x (9) - 2 coi x 
le 


d? y 
If X2zlnt » ул! 2-1 „еп 77 ТЕ att= 1 


ОЁ (94 @6 
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d? y 
© if x=cos 6 » y «cos 205 then eos m tomm 
dX 


(a)4 (b) 4 sin Ө (€) 4 cos Ө (d)-4 sin Ө 


2 


z BH @ 22 


x 


: d? 
@ ify =x°-14x7-x?43 , then —* = —— 
dX 


| (а)|9 (b) [LO (c) zero (4)9 


d’y 
If =x! then — = Заа осо 
© y , dá 
буух LES or Ou 
3 
п + а у 
@iry=x where X #0 and n EZ" ; then the smallest value of n to T Шашлы 


сн (522 (с)3 (4)4 


d^ у 


“777 ^ 990 зы 


© If y = X" where n is a natural number and 


» then the value of n = ··----:-------- 


(a7 (b) 13 (с)5 (4)6 


БЕ 
@ 1f f (x) =20 x"-! and f (X) 2 where c E R »n©Z* , then n +c = e 


104 123 124 125 
© @ 
25 
(Dt f 0o т. {Без} (в кө»... 
| (а) |25 (b) 25 (c) l (4) zero 
dy k 
@ it f 09 =X In Xand = =; ТУ” 
©b (6516 Qu OR 
(B) If y is a function in X » then dx [9947] е sies 
d 
(a) 4 уд (Б) 4 уд = ©) y) @ 1 yo 
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152] If y= x70 , then «ss = 7610 
1 ye» (yoo (2021) (2022) 
y (с) у @ у 
@ҥу=х2! » then ees = |2021 
(а) yor) (b) Qum) (€) y (d) (2022) 


x 
(а)һ+1 (b)X|n+1 © X |n (d) X^! |n 


(@) f 09236 x?-4 (b) f © (0) = zero 
©f@-=-4 (d) f © C9 = zero for every n25 


(B) it f 09 - X $ > then КЕБЕЙТЕ 


(а) f ™ (zero) is undefined for every n 2 2 (b) f (zero) = 4 
R 4 " 8 
©) f Gero) = $ @f (1) = 57 
d" (у) 
158] If f (X) = X" where n is natural number » X # 0 and 1x" # zero » then «sees 


(a)men (b)msn (с) т=п+ 1 (d)m»n 


(B) 1f f is a polynomial function and f (4) (х) is of 7! degree » then f (3) 


1 is from eresse degree. 


| (а) 10% (b) qth O 4" (d) 3d 


© If (Хх) =a% » then f? (zero) = 7 
| (a) 1 (5) та (с) (In a)" @nina 


еб MIG / Vp (Old - йл! UUM! eb, — Liy Latis) уа) А]! 
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ie, | 


See Multiple choice questionbank — ~ — — ir? 


2 
Ш 
с 
=) 
Il 
c 
з 
= 
! 
£ 
з 
o | 
| 
= 


бэ ОШ 
(с)@ +1) х"! (4)-1)"7 Їа-1Х7" 


d'y d^x dy ах 
= i iti —— x— >x —— > th УЧК, 
(S If xy =a (where (а) is a positive real number) and 55 "FEM: dy » then a E 


(а) ]2 » =f (b) Jo »4[ О! (9) 10,21 


@ ify = sin (a 29 5 then yO!) = ............ 


(а) à?! у (Б) - 2" y 
(4)- 


(с) а2017 cos (a x) а2017 cos (a X) 


© If y = cos (a X) » then у(2020) =............... 


(а)а ay (Б) 
(с)а 42020 sin (a X) (4)- а2020 sin (aX) 


d? у 
@гу=зїп5 X and =a sin 5 X » then a= eem 


(a) 20 (6) 5” (S-59 (3) o 


mcam 


(0) ис (X » y) is any point on the unit circle 5 then --............. 
м 5 
(a) yy -2 (y? «120 Oyy + G?41-0 
ae de - 
(c)yy * 9) 71-0 @ yy 4269) «1-0 


(irf o x^ 1)-Х,1(2Х-5)аа1(1)-2 , h(1)=4 » then f (7) = ойе 


| (a)4 ow (c) 11 (d) 13 


м _ 3 9 4 
© If f OO + f =X +5 X^* X*2 then f isa polynomial function , then 


f=: T RR 
3 2 
S dior "ТЭРЭН 
3 2 
+2 Х + 5 
(ox 4) 34352: 3x45 
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@ iff cose" 200 » g(022 5 i (0) 2 1 s then f (0) =: entr 


(а)! (5)3 (2 (d) zero 


(irf (00 = In (X. g Q0) and g (4) = g (4) = 4 s then / (4) = errr 


|@! OF; © (02 


@ ity - f OO and f (X+h)- f Q0 25 XP +h , then 2-1 =. PT 


(a) 10 (b) 10 X (5 х? (d) zero 


173) The rate of change of the volume of a sphere with respect to its surface area when г = 2 cm. 


OF (2 (c)3 (4)4 


(2) А cube of side length l length unit and its volume = V cubic unit and its total surface 


- i SRS n ip = Ш 
area = А square unit » then Uu when / 4 
1 di iL 1 
(2) 4 (b) 12 ©) 16 (4) 28 
@ ify = sin 2 X cos 2 X where + +a" «0 s then a Geer 
(a)[-4 ›4] (b)1- 4 »4I (с)к- ]- 4 »4l (d)R- [-4 »4] 
* X? when X <2 ` 
@ if co Shen f (2) = m 
4 X when X22 
(a)2 (5)4 (с)! (d) does not exist 
@ If f is an even function and ј exists » then ў (h) + ў (- h) ves zero 
- (b)« OL CL 
24bX*c X<0 
@ lff:f(O= | pad is differentiable twice at X = 0 » then a= эсээс 
2x+5 x20 
(a) zero (b)2 (с)5 (4)! 
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mU, Multiple choice question bank | 


7 4у а?у T: 
(0) (rriat 2021) fyz" ay dT ind » then the value o 


| (8)6 OL ОЁ @4 
| 
@ҥу=— and (y - Dy =k (ў) » then k = infakt 

(а)! (Б)2 (с)3 (4)4 
© у= Je andy +аў+4у=0, thena=: Vivir tiu eo 
] (8)4 (5)-4 (©) 16 @-16 
@ If x =a e? (sin Ө — cos Ө) , y = ae? (sin Ө + сов Ө) » then (22), 2 = RORIS 
ї 2 i 
| = и On л 


183 If f (X) » g (X) are two differentiable functions at X = 2 and h (X) = f (X) . g (X) where 
f()=2f 0-23f (2) =12 » g2-2380)-4g Q) = 6 then h (2)------ 


(a) 66 (b) 144 (с) zero (4) 60 


@ ics » g are two functions and f (X) =- f (2) :j C02 g CO 
d 2 2 
> then -©- [(f 09) +(g (X)) |= Жазз esas 


OF C0 +8 00 OF @)-7 09 (4) zero 
(Birjoo-xfoo » f(B)=—5 ›їһеп $ (2 
| (2)- 50 (b) - 40 (8) 15 (4)27 
(15:0 « x « JI, f (sin X = sin? X » then f (1) = sitter vus 

1 2 д 

| (а) (b (сул Ok 
(0) (Trial 2021) 1f f (4 X) =1 XP sten © 1)=............. 

(а) - 48 (b) 48 (€) 14 OL 
(irf 0х2- = тх? +4 + 1 where x20, (3) 24 


s then value of йй эзе 
o Os Ge 


(4) 12 
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35 ^ x? ч R 
Ify=1l4+—-4+> 424... 74 
@ у li |2 ГМ toes s then y +y =. iin 


@x (Б)! (Суу @2y 
@D ify =14+X4+X24.x34 I to co where | Х| « 1 s then :8) 


di" тесте ёвга atxz 


(a)2 (5)4 (с)8 @ 16 


3 
(ity =e*% xe?* x e3 X x eene xe and = у PX (then $= TOTE ре 


€ (1* session 2021) If y = і z > then the rate of change of l with respect to X? 
(Х + 1) y 


2 (4 ©2 @ 4 


3 
193) The rate of change of e x" with respect to In X equals ·-------------- 


(23x? eX 43x? eX O3 xer OL 


e The rate of change of sin X ? respect to cos X шри О 


| (a) — cot x? (b) cot x? (©) tan x? (8) - tan x? 
ET. 
© if x - si ө , y = cos? Ө ; thea S Lz 46052 


eS 5, r 
5" TE 
3 


OE (3 © 


ORE 


э? OAE s @$ 


140588 € 
Zero (b)! (UE (d) [n+1 


2 dX 


OF (b)-! (0-2 (2 


Х 2 4 
If y= e 1] нап 1-4 S Sariana 
е —1 
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Р, Multiple choice question bank ае 8-8 
| 


Фуод = in (x o1) men? 009 7 3 
ira х 4 

2 xX 1+ (d) 2 E 
(а) аяыг Oyen © ? 


Tx? +1 


"p л 
(If y 2 in tan x mem I when X= 7 


| (a) 1 (b) zero (94 @ = 


@ if f (00 =e% sin X ›в (X) =e% cos X » which of the following statements is not true ? 
(3) 007 f C0 +в 09 (Б)# C0 = C0 - f CÓ 
(0700-2809 (4800-2709 


Dry- a then 27 = чанын 
(а) соз? (x ке) (b) sec? (Хэр 
(€) sin? (34-28) (4) csc? (x +2) 
If y = In (sin X) » then Dy 
Ф Ps 
| (a)- esc? x (b)sec X (c) - esc X cot X (d) sec X tan 


(it f 00 2 e"* then f 09 = 


| (2) [In x] е! * (Б)е"х (©) (In 29 eX- in X (4) 
OB) it f oo = el OP ахан s then f (0) = ............... 

| (a)-4 (b)-2 (с) zero (4)2 
(p if y =x? Ine~ ‚леп £3. = — Ü 


di (p) x? (c) In x? (d) zero 


>а 


Diyet t, then <> = иь 


19 à ex OL or 


208) If f (X) = In (sin X) — In (cos X) » then }(® js Wna 
ty (b)-? (с)! ()-1 
54 
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pe xe. IL wires Eois atX 2 

| @! (52 (02 © 
| 
Diff (X) = (cos Х)©®% * , then ў (zero) = «ess 


(а)-3 (5)-2 (с)-1 (d) zero 


| 
| | | n 
@ ify=Vx4eVx4y XHA x +... ‚еп 


| (а)2у-1 (z (x? «y (@1+х+х2+... 


ED Ifa? =b” where a »b ER* sten £2 = Ня: 


| (а) log I (b) log, b (c) log, a (d) log E 


@® if y=x~ >» X>0 > then Z рр 


(a) In x (b)2+Inx (©) x*Inx (à) X* à +в x) 


@ ity -x* then 07 = е, ye ; 
OE! (b x Gn x29 X) 
x 

XIny 
Oy (4) ylnX 
QB ity -xe*? „пеп = Ээ i 
| + 
(aje* +x | (prt 


x x у(1+Ху) 
(c)Xe Yeyer! @ ТУЗ шр 


If f :IR* : R+ where f (X) = X?* «then f (e) = eal ble 


(2)4 e?* (5)2 e?* (c)2e (4e 


ry (E (E (GR) me нээ 


OF (Б) zero (с)а+ь+с (d) 2 (a * b 4 c) 


— = — — — 
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m Multiple choice question bank n. m 


уо =2 x3 41 , в (5) =X? sthen 7 (g (3)) = ЛЛ. 


| (а) zero (Б)9 (©) 486 @ 2916 

@® if f 00 = xil , в (0 23 X s then -© [Q o) 09] = —Ó atX2-2 
І z6 

| Os (b)6 (©) 25 (455 

рую =3 х2-2 sthen(fof)C1)= fetes 

| (2)- 36 (b)- 18 (с) zero (4) 18 


® (Trial 2021) 17 (xX) = i igo etis s der (Pug ar ote 


(a) sec? x (Б) sec? x tan? х (€) cos? x @! 


ғо) =e* , g OO = а X then (go f) 09 = ume 


| (51 (b) x Oi (d)Inx 


Ё) If f » g are two functions where f (X) = X? »-8(2)-3 э 8(0)5-2 , 20)-5 
» then (fog) (дуз. 


quus ques (5 (4) 38 


2 35 hen SS = ...........: = 
82) гу = X“+5X+3 › еп Tm atX=1 
| (а) 7 (3 (с)? @ 3 
(3f y = f (f (f 09) and f (1) = 1 » f (1) 23 then [yl 7 eee 
(2)3 (b)9 (e) 27 (4) 81 
(f ir Lin Lim 14-10 51 where f (X) 22 X^—-a X? , then a = ............... 
(a) 11 (b) 12 (c) 13 (d) 14 


@) 1f sin X =e” where 0« X «JU ‚(еп £3. = AUR: 


(a) tan X (b) cot X (c) - tan Х (d) - cot x 
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1 x 
228) Ify= 4 ic "n T 9193 ms » then TE = онт 


(b)1 (c) sin X + cos X (4)-1 


229 Үй" »mER > еп f (X) = XeX and f I9 (35 2 k eX m Хех s then kms 


(b) 10 (с) 1! @ 12 
USE NS: 
Є)куод= 3x? да |, еп) (1) = -ы 
\ 0 а 
ROL (b) 6 (©) 36 (4)72 


g(x) 

100 Jo 
or” jad га h (X) Чи 160 200 h (х) 
© Too! Tog 10% 109 100110) Foo 
e [9 мы RIS h Q9 peo din po h (Хх) 
Olo Foo! roo Joo loco Foo! 100 103) 


If f O9 = | »then / QQ =... 


find that -.............. 


(@) 002 f 09 (Б) ГОО sf 09 
(.)f 09» f О) @ ГОО «f 0 


IfO« X <5 T and f (sin X) = а сов X where a is a constant and ў (2) = =-6 


f R= {2 +Лп,пЄ2} ——-R where f (X) = е , then for all values of X we 
| 


o then a = ereere 

Qi Ot (с)6 (4)8 
@куоо- g (X?) » then lo. КОО 

| &! Ор (с)3 (4)4 


«sb WIG / A f (sul ОУ UY! eh Ја Janus) ул || 


Scanned with CamScanner 


> Multiple choice question bak __ ———— ~ ——— 


235) If the function g is the inverse of the function f where f and g are differentiable functions 


on IR and ў (a) = 2 sf(a=b s then р (b) = janridir 


®z ©? 


2 
3 @! 


ша 
irf: [1 yee] —R > f 0022 X2 - 4 X +5 and g is the inverse function of the 


function f » then g (5) = === Ê {Ê 


сэ (5)2 


93 OF; 


бу If y = cot X where X is in degree » then a VE omens 


(a) —csc? X 


M 2 
(с) 180 csc X 


d" y 
«ёл 
(а) п is an even number. 


(с) п is divisible by 3 


@ 1f y = sin 2 X and 


(b) - csc X cot X 


— 180 2 
(а) = °5© xX 


= 210 sin 2 X then .............. 


(b) n is an odd number. 
(d) n is divisible by 4 


Kis: UX 
ete’ +е 


3X 
DE O=- » then ў (0) = --------------. 


(a)1 (b) 2 


©? Os 


2) In the opposite figure : 
If A B is a tangent to the circle 


dy _ Е 


(а)04 (b) 0.6 


@) In the opposite figure : 
If AD bisects Z BAC 


(a) -csc 2 X cot 2 X 


(c)-2 esc 2X 
| 58) 


(с)08 (4)09 


(b) - 2 ese X cot X 
(4)-2 ese 2 Xcot2 X 
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ED If the two opposite figures show the relations : 


d A yet 5 
y=f (t) »X=g (t) » then — could be ЭЭН 
dX | 
equals кайакка сайт. 


(а) zero 


(b) a positive number. 
(с) a negative number. 


(d) a non-negative number. 


243 The opposite graph represents each of y fco, РОО 
the two functions f (X) = а^ and f (X) » then -+ 


(а)0<а<1 (5)1 <а<е | 
= | 
(c)a e (d)a>e А 


e If y = a% where 0 «a < 1 » then which of the following graphs dees represent y? 


Titi 


d" 
245) If y=aX"—bxX"*! + 5 isa polynomial and a » b CIR* » then эж may be represented 


by the figure «n 


© (b) ©) © 
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m Multiple choice question bank 


246) If f эв эһ are differentiable functions with respect to X » by using the given variables | 
in the following table : 4 


First : h (X) 23 f (X) -2 g (X) sthen À (1) = 
(2-5 

(b) 2 

(с)1 

(4)-1 

Second : h (X) = f (X) [5 + g CO] » then À (2) = ------------.-: 


Ok (b) Zero 
(c) 18 (d) - 18 


Third : h (20 = f CO + [g C9 + 2] » then À (1) =... 


-1 
@ з (OF: 
3 44 
| Og в 
Fourth : h (X) = f [g CO] » then Ё (D = ............... 
(a)2 (b) Zero 
(c) 10 26 
Fifth : h (X) = g [3 X - f 00] ›їһепЁ 2) =............... 
OL &-s 
($)-1 (4)8 
Sixth : h (X) = [X? + g Go? > then В (1) =... 
38 Bd 
27 27 


(c) Zero (9) – 30 
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Questions on the geometric applications (the two equations of the tangent 


and the normal to a curve) 


Choose the correct answer from the given ones : 
i eee 


@ If f 00 23 X g Q9 »and 2) =—5 5 then the slope of the tangent to the curve of the 
function f at X = 2 equals wi 


(a)-2 (53 (€)- 15 @ + 


Q If the tangent to the curve y = f (X) at the point (3 » 4) makes an angle of measure ix 
with the positive direction of X-axis » then f Q)z MM 


e: 634 ©} or 


Q The tangent to the curve : y 23 X? — 5 at the point (1 »— 2) passes through the point 


(a) (5 »-2) (p) G > 1) (c) (2 »-4) (4)0»-8) 


© If the curves of the two functions f (X) and g (X) are touching at the point (2 » 4) 
and f (2) 23 »then 2 (2) = 


(a)2 (5)3 (с)4 (4)5 


Ө The slope of the normal to the curve of the function у = | X ? lat the point (— 2 » 8) is ------- 


@-2 фр On @-% 


Ө The slope of the tangent to the curve у = e at the point (1 »e) lies on it equals - 


©! ®-! (9e O” 


@ The slope of the tangent to the curve y = In X at the point (e? » 2) lies on it equals зз. 


@2 ©? ош Oe 


@ If f: f = X- XIn X » then the slope of the tangent to the curve at X = e equals эз 


| (a) zero (р)-1 (с)! (4)е 
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m Multiple choice question bank 


1-2Х 
©) If the tangent drawn from the point (2 » 4) to the curve у = Y= 5 touches the curve at 
the point B 5 then B =... 


а)а ›1) (p) (2 » 2) (©) (3 »-5) (d)C1:-D 


(10) The measure of the angle which the tangent to the curve sin 2 X = tan y makes with 


the positive direction of X-axis at the point (2 a ‚2 КЕ) 


(а) zero (5) 135° (с) 45° (d) 26° 34 


@ The tangent to the curve : X? - x y + y? = 27 which drawn at the point (6 » 3) » makes 


an angle of measure ©: with the positive direction of X-axis. 
Oh (ue Qs @ iso 
(D The slope of the tangent to the curve y = t? + 2t» X = 2 – 2 t equals --------------- att=2 


1 -1 
Qs 0% ©? @3 
® Which of the following curves has a tangent with constant slope ? 


| (а) X «sint »y = cost () х= ,у=32 
(6) Х=21-1,у= 2-4 (9 Ху=7 


@) The slope of the tangent to the curve of the circle Х2 + у2=1а х= i equals 


@=*% OFF: or @+4 


(5 If the tangent to the curve of the function y = X? 4 a at the point (1 » b) intersects the 
X-axis at X 2—1 »thenaxbz «s 


©? Ok (©) 12 (4)-12 


(16) The equation of the tangent to the curve X = y at the origin point is 


(а)у=0 (b) х=0 (@)х=у 


(4)Х-4у-0 


(17) If the equation of the normal to the curve y = f (X) 
y then f (1) =. 


(a)-3 (0-1 (с)4 @-4 


at the point (1 sl)isX+4y=5 
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(18) The equation of the normal to the curve of the function : у= X|X| at the point (— 2 »— 4) 


(@)y+4X+12=0 (b)4y+X+18=0 
(с)4у+Х+14=0 (d)y*4X-420 


© The equation of the normal to the curve : y = sin X at (ће роїпі (0 »0) їѕ ---............ 


(а) х=0 (5)»у-0 (c) X4 y 20 (4)Х-у=0 


@) The equation of the tangent to the curve of the function f where f (20) = е2 +! 
at the point (= , 1) lS Se 


(a)2y=X+1 (b)y=2xX+2 (с)уу=2Х-3 (4)2у-3Х-1 


@) (Trial 2021) The slope of the curve X — у X = 0 at the point (1 » 1) which lies on it 


(а)1 (b) zero (c)2 (4)-1 


122) (Trial 2021) Slope of tangent to the curve у = 5 a log; (X+ 1) at X = 0 equals ----.--.-.--.-. 


(a)In 5 (b) log, e (с) zero (4)5 log, e 


@) Equation of the tangent to the curve y + In (X y) = X at the point (1 9 1) is === ===» 


(4)Х-1 (5)Х--1 (с)у=1 (@у=-1 


@) The equation of the normal to the curve y = 3 e* at point lies on it and its X-coordinate is 


e guess 
2 3. 3 
(а)е^х=0 (б)уу-ъ=ў(Х+1) 
2 1 а.- 
©y-3=£(x+1) (dje"X+3ey+e*-9=0 


e The equation of the normal to the curve y = e? * cos Xat X2 01% .............. 


@)y+2X=1 (Б)2у+Х=2 (сух+у=2 (Ч)у-2х-1 
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(26) If y =X +c is a tangent to the curve 9 X? + 16 y? = 144 s then C= errs 


1 (@+2 (6) +3 (6) +5 (d) +6 


e The normal to the circle X? + y? = 12 at any point on it » passes through the point «нө. 


(a) Q »2) (6) (1 +1) (©) (0 ›0) @ (-2 »-2) 


e If X = а (1 + cos Ө) » y = a sin Ө » then the perpendicular to the curve passes through 


a fixed point which is ~- 


(a) (a ›0) (b) 0 »a) (с) а »0) © Oaa 


29] (Trial 2021) If equation of tangent to the curve y = — In X at a point lies on it (a » b) 


15 у= т Х ə then a = ·..:........... 


ар ®т° (ie @ 21е 


30) (2"4 Session 2021 ) If the equation of the tangent to the curve : log, (4Х)-2Х 


at the point (1 » 2) which lies on it is y 2 m X + c › then m =... 


(3)1-21n2 (p)21n2- 1 (c)21n241 (d)2 *1n2 


31) The ratio between the slope of the tangent to the curve : y = In (3 х-1 ) and the slope of 
the tangent to the curve : y = In (5 Х +1 ) at X = a equals the ratio ·---........... 


(a)3:5 ()5:3 (су1:1 (4) 73:15 


@ The rate of change of slope of the tangent of the function f()=2xX2 at x= 3 
equals TAT Te 


(a) 36 (b) 54 ©)6 (4) 2 


ЄЎ) If the normal to the curve У = X In X parallel to the straight line 2 X — 2 y+3=0 
» then the equation of this normal is -.............. 


(a)X-y=3e? (px-ys6e? 
(с) Х-у=3е? (4)/Х-у-6е? 
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@) (1*' session 2021) The equation of the normal to the curve y = In (tan X) at the point which 
lies on the curve and its X-coordinat equals i 18 eee 


(4)4Х-8у-7 (Б)8у+4Х=л 
()4х-2у-7 (4Х-2у-7 


35) If the tangent to the curve of the function f : f (X)=aX at X=1 is perpendicular to 
the tangent to the curve of the function h : h (X) = b sin? X at X= л ‚ 


then a x b = ......... 


(3 (03 ©з OF 


& (2™ session 2021) The tangent of the curve 2 X + 1 = sin y is parallel to y-axis at 


G9 OFC) (05) GC 7:0) 


Ө If the tangent to the curve : у? = 4 a X is perpendicular to X-axis » then ·-·---------.-. 


dy _ ay . dX. dx. 
ax ax! (Om 1 (Ф) уд 


Ө The tangent to the curve Х = Celi y= ĉ-t parallel to X-axis at t = ·-------------- 


Gum OF or OF 


39) The tangent to the curve : X = 3 cos Ө » y = 3 sin Ө where (0 < 0 < 7) » parallel to X-axis 
108: ГЭРЭЭРЭЭ” 


(8) zero OFF (03 Ok 


40) (Trial 2021) If y = f (X) where y -4 n? 4 7 »6n? X «n2 1 »then the perpendicular to 


the curve of the function at a point lies on it and its X - coordinate equals zero is parallel 


to ---..-......... 
(2) X-axis (b) y-axis 
(c) the straight line y = X (4) the straight line y = — X 


cn IG / 4 e (ыш! - SU syl АМИ aly – Jas, 0.4) yell 65 | 
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@ (2"4 session 2021 ) The slope of the normal to the curve X — esy= e*' +? at the point 
which lies on the curve and its X-coordinate equals one is «77 
2 
2 aud. 2 eu 
ate 26 (с)2е 2 
| 4 4Х 
42) (Trial 2021) If y? = 8 X where у > 0 » then the point lies on this curve at which e “Зу 


(8) 0 0) (Б) (1 212) OGD (@) (2 »4) 


, 18 
143] The curve y = X5 at (0 0) has ·-------------: 
(a) a vertical tangent. (b) a horizontal tangent. 


(с) an inclined tangent. (d) no tangent. 


CD If the curve X 222 - 522 -4z «12 , у= 222 + 2 – 4 has a horizontal tangent 


ou = ©2 oF 


© The curve y — e” + X = 0 has a vertical tangent at the point -------------+- 


(8) 151) (Б) 050) (суа +0) @ о se?) 


46) The tangent to the curve X = e? cos 0 > y = e? sin Ө at the point which at 0 = T makes with 


the positive direction of X-axis an angle of measure ·-.--.-..-..... 


Gem OF OF д 


147) The slope of the tangent to the curve X = y! + log (100)? at the point (3 » 1) 


102 100 99 1 
(а) / ы! í | (€) 100 x 3 (015 


(f) If the tangent to the curve : y = X? – 3 X? makes obtuse angle with the positive direction 
of X-axis » then ХЄз 


(a) [0 »2] (b) Jo »2[ (c)R-[0 52] (@R-]o »2[ 
L3 
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(49) If the straight line : y + X— 1 =0 touches the curve of the function f : f Q0 = X2 -3 X * a 
y then a = ..-.:.......... 


1 Ор (с)3 @4 


GI) 1f the straight line : y = X + c where c > 0 touches the curve у = тэ - at the point (a » b) 
s then a b = e 


qus (5)-4 ©-! @ zero 
@ The tangent to the curve of the function y - x at X = 0 is parallel to .(“я ос 


(a) X-axis (b) y-axis 


(c) the straight line y = X (4) the straight line X + y =0 


& If the curve : у= Х2-ах+ а – 1 touches X-axis where a CIR » then a = ·-------------- 
— 1 
@? gelo Oz @-! 


® The area of the triangle pounded by two coordinate axes and the tangent to the curve 


Xy= a? at the point (X, : y lies on it equals эз 


a^ y 2 2 
QU (c)2a (4)4а 
1 


Os 


а? Х 
1 


е) Area of triangle included between perpendicular to the curve Х = e? Y at the point (1 »0) 


and the two coordinate-axes equals “сс area unit. 


93 OF Oi @! 


Ө Tangent to the curve x? y? +2 X -3 y =0at the point (1 » 1) does not pass through 


the point — ÀÀ 


(a) (0 »— 3) (b) C 12-7) (c) (2 +5) (d) (3 »0) 


G5 The curve (5) + (2) = 2 touches the straight line x + ` = 2 at the point (a » b) 


(a)n=3 (b)n=2 (c) for all values of n (d) false for all values of n 
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ш Multiple choice question bank ..— .. . ————————— — — —————— 


X ‘ 4 1 1 . 
Ф The equation of the tangent to the curve y = be^ * at the point of intersection with y-axis 


x X. 
()2-0-1 @®ax+by=1 @©ax-by=l — (di*g-! 


G9 The straight line : a X + by + с = 0 is a normal to the curve X y = 1 » іћеп -------........ 
(3)a»0;b»0 (p)a«0 »b «0 
(с)а=0 +0 (9)а>0 6 <00га<0 ›6>0 


& Length of the intercepted part from y-axis by the tangent to the curve y = X sin X at X= T 
equals ............... length unit. 


-7 (5) л (с)-л2 OLJ 


(60) Length of the intercepted part from the y-axis by the tangent to the curve у = In (In X) at X=e 
equals асе ААТ Т, 


2 (b)e OF (d) zero 


(61) If the function f is even and 2 X + y + 5 =0 is the equation of the tangent to the curve at 
X — a »then equation of tangent to the curve at X — — ais 


(@)2X+y+5=0 (b)-2X+y+5=0 
(с) Х+у+5 (d)2X+y-5=0 


© If the normal to the curve : 9 у2= х? 


at the point (а » b) which lies оп the curve cuts equal 
parts of the coordinate axes » then a 


(а)2 (b)-4 (с)4 (4)-2 


(63) If the tangent to the curve : 2 уў=ах?+ x3 


at the point (a » a) which lies on the curve 
cuts from the coordinate axes two р 


arts of lengths L › M where L?+M?=61 
o then a S rere, 


(a) + 20 (b) + 30 (с) + 40 


(4) + 50 
f the tangent to = 
QD Siope о gent to the curve у ӨГӨВ ВЭ Хийнэ tn cot tat 2 
IS ӨӨ 


LU (b) zero ОЎ ду? 
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(B Measure of the angle that the tangent to the curve у = e" * makes with the positive 


direction of the X-axis at X = 7t equals зз... 


OF OF : Oki 


(66) If f 0 = T = * 8 (30 #0 and the curve of g (X) has a horizontal tangent at the point (1 52) 
» then ў (1) = ee 


(2)2 (5)! (6-2 @ + 


@ If the equation of the normal to the common tangent of the two functions f and ва Х = 1 


ву-5-х-4 » then (f x g) (1)= CISCO 


(а)4 (b)7 (8)2 (4) 10 


(68) Length of the tangent segment drawn from the point (- 4 › 0) to the curve y? Z4 X equals 
—— M length unit. 


Фаз (0415 (0415 OL 


Q Length of the perpendicular drawn from the origin to the tangent o the curve y =e% X 
at the point (0 » 1) equals -e length unit. 


$9 oF Ow ^o 


@ Measure of the included angle between the two tangents to the curve y = X 2.5Х-6 
drawn from the two intersection points with the X-axis equals «+. 
л JU JU JU 
2 (b) ^ OF 4)% 
@) If L, and L, are two tangents to the curve y =з е х, y =ү3 е Х at their intersection 
point » then measure of the included angle between L, and L, equals сзсз 
л JU 
@) 2 OF 
©% Ф 
4 6 


C 
{2 


Scanned with CamScanner 


Ф In the opposite figure : 


If the straight line l is a tangent of the function f 


and if B (4 50) 5 f (4) +f (4) =9 » then the area 
Of A ABC 2 sess square unit. 

(a)9 (b) 64 
(с) 32 (4) 16 


(73) In the opposite figure : 
| Iff (X)=g(X)-3h(X) 
s then f (5) = 


(a) zero (52 
o D 


D Multiple choice question bank шэнэ Л ав... 


at the point C and cuts X-axis at the point A (- 4 » 0) 


@ In the opposite figure : 
The straight line L is a tangent to the curve y = f (X) 


at (— 2 »m) and g (X) = f Q X) » then £ (- 1) = ---.......... 


(8)3 (5)4 
()6 (d)9 


(75) The opposite figure represents the function f 
and the straight line L touches the curve of f at 
the point A (3 »5) and g (X) 2 X , f (X) 
, еп 8 (3) = эхөөөөн 
(а)3 б)! 
©)» or 
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@ In the opposite figure : 
If the straight line L touches the curve 
у= (2) а (- 3 3) and h (x) 2 00 
y then À (5) = eee 


(a) zero (5-2 (92 


@ (Trial 2021) The opposite figure represents the curve 


eXty = 3 X—2 if the tangent to the curve at the 


point A (1 »— 1) intersects the two coordinate axes 
e <— А 

ХХ » уу at the two points В and C respectively 

» then A divides BC by the ratio --------------: 

(a) 1 : 2 internally. (5)2: 1 internally. | 
(c) 1 : 2 externally. (d) 2: 1 externally. | 


e The opposite figure represents the function 
y = In X and the tangent to the curve at any 
point (l » m) intersects the y-axis at C » then 
length of BC 2 length unit. 
on OL 
(с)1 (4)с 


(0) In the opposite figure : 
If the straight line AB is a tangent to 
the curve Х= 4 e” + 2 at the point A » then 
area of A ОАВ = «nn area unit. 
ОЙ 
(245 
ORE 
ODE 
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@ In the opposite figure : : 
Ify, = sec X »y, = csc X and Ч 1^ touch Hk ttt | 
the two curves yi Y, respectively at the two | | |- 

17 2 2270 -2 

6 )>( ) 


Eg 3 Ер 


s then tan Ө = ............. 


points ( 


Fourth| Questions on related time rates 


Choose the correct answer from the given ones : 
Ер, 


@ A square with side length 5 cm. » the length of its side start to increase by rate 2 cm/sec. 
» then the side length of the square after t sec. given by the relation --- 


(a)2t (6) 5+21 (€)2t-5 (4)5-40 


© The length of a rectangle is twice its width » if the rate of change of the length is 6 cm/sec. 
» then the rate of change of its width = ............... cm /sec. 


@12 (Б)3 (©) 6 @-3 


Q The length of a rectangle is three times its width 5 if the rate of change of its width is 
3 cm /sec. » then the rate of change of its diagonal length — 


үзхаха аа cm /sec. 


(89 (8 2 10 ©3110 (4)(105 


Ө If the side length of an equilateral triangle increases by rate 2 cm/sec. , then the perimeter 
of the triangle increases by rate ............. cm/sec, 


ok О | @)4 (4) 6 


G If the height of an equilateral triangle increases 
of its side length equals ............. cm /sec, 


(a)4 (b)2 (4 


at rate43 cm /sec. » then the rate of change 


OF; 
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© The side length of a cube decreases by rate 3 cm /sec. » then the length of the diagonal of 
the cube is decreasing at a rate ......:...... em /sec. 


@312 (6) 373 (@)6 @9 


e A point moves on the curve y = 2 X + 1 5 then the ratio between the rate of change of the 


X-coordinate with respect to time for a point to the rate of change of the y-coordinate with 


respect to time equals “нэн 


©? з 64 9-3 


Ө If the radius of a circle increases by rate E cm./sec. » then the circumference of the circle 


increases at this instant by rate --------------: cm /sec. 
4 л 1 
Or! OF Og @8 


e A metal disc ; the rate of decreasing of its diameter by cooling is 0.5 cm/sec. » then the 


decreasing rate of its surface area = з cm?/sec. when its radius 14 cm. ( = 22) 
(a) 55 (b) 11 (с) 16 (@) 22 


@) An empty container » its volume 45 cm? » water is poured in it at a rate 5 cm?/sec. » the 


container becomes full айег- sec. 


(а)9 (b) 135 (c) 45 (d) 50 


@) The side length of a cube increases by rate 5 cm /sec. » then the volume of the cube increases 


by rate ---..---...--., cm?/sec. at the side length = 10 cm. 


(а) 1500 (p) 150 (с) 45 (4) 50 


(D A cubic water tank of side length 4 m. » water is poured in it by rate + m/min. » then the 


rate of increasing of water height in the tank = «7 m/min. 


O% Ow Ox Ox 


А КР 35i 
(5b A cubic water tank of side length 5 m. » water is poured in it by rate I m/min. 


© i 
» then the rate of change of the upper surface area of the water =" m/min. 


(a) zero (b)! OF; Om 


Gea WIG / V. е (ыш - зоо 42-31 stia Јаз Jali) yalsdl 
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A circle touches the sides of a square internally » then the rate of change of the radius of 


the circle equals ee the rate of change of the side length of the square at any instant. 


(a) double (b) half (c) quarter (d) four times 


eee the rate of change of the square side at any point. 


oF G% or Сур 


© A square inscribed in a circle » then the rate of change of the radius of the circle equals 


(16) A square lamina expands regularly » the rate of increasing in surface area of the lamina 
75 cm?/sec. » then the rate of increasing of side length = ------------- cm./sec. when the side 


length is 5 cm. 


(a) 2.5 (b)5 (c)7.5 (d) 15 


d 
@ ify =x?-3 x then = “at x= өөөнөн. 


d 
(а)1 (b)2 (8)3 (4)4 


4 
(18) If a particle moves on the curve : y? + X? = 10 such that 4 = 4 >then UX v өнөө 


at the point (15 , -15) " 
(a)2 (Б)2{5 (с)4 (4)415 


(D A point moves on the curve : X? + y «8X4 y -6z0 , if the rate of change of its 
X-coordinate respect to the time t at the point (1 »2) equals 3 , then the rate of change of 


its y-coordinate respect to the time 18... 


@14 Ob (93 © 


a» A point (X » y) moves on the curve; y = X?— I » then the position of this point at the 


moment which the rate of change of its y-coordinate respect to the time equals three times 


the rate of change of X-coordinate respect to the time is ............. 
43 
GS Om) (25) (352) 
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@ A point moves on the curve : y = X- s É the rate of chagne of its X-coordinate with 
+ 


respect to time equals 9 at X = 2 , then the rate of change of its y-coordinate with respect 
to time at the same point = seses 


(a)4 (5)6 (с)8 (d) 10 


e If X is the radian measure of an angle » X € Jo | s then the rate of increasing of tangent 


of an angle equals 8 times the rate of increasing of sine the same angle at X = «e 
л л л л, 
OF ОР (05 Ors 


[23] A stone fell in still water » then a circular waves is formed whose radius increases at rate of 
3 cm/sec. » then the rate of increase of surface area of the wave after 4 sec. 
equals ------------- cm/sec. 


(а)8л (b) 72 1 (c) 12% (4)24 л 


@) A square lamina » its side length changes by rate 0.2 cm /sec. » then rate of change of its 
surface area ----:-------: ст2/вес. when its diagonal length = 812 сш. 


4 
X (532 © (@) 16 


e The radius of a circle increases by rate 2 cm /min. » and its area by rate 20 75 cm?/m. 


» then length of its radius at this moment equals эз cm. 
5 
Ор OF бую OR 


6) A cube melt preserving its shape by rate 1 cm?/sec. » then the rate of change of its edge 


length when its volume 8 em? [бөөн cm /sec. 
A des = zl 
(8) 12 (5) 192 m D 
27) If the rate of change of area of circle equals the rate of change of its diameter numerically 


, then pmeeeeees 


ex | Ох o: C" — 


6) If the side length of an equilateral triangle = a » and it increases by rate k » then the rate of 
increasing of the area of the triangle equals зе 


[> 


~ 12 
ОР ын (b)V3 ak Цэ Сур ak 


75 | 
J 
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———————— Wü 


2 
e The surface area of a sphere increases by constant rate its value 6 cm*/sec. at the moment 
| which its radius was equal 30 cm. » then the rate of increasing of its 


volume =... cm?/sec. 


(a) 180 (b) 40 (c) 90 (d) 90 x 


D If the rate of change of the volume of a sphere equals the rate of change of its radius 


numerically » then r өн 


OR LES Эрх Ons 


31) If (A) is the area of a circle of radius (1) » the radius uem at constant rate » then ------....... 


(2) A is constant. ($5 E&A is constant. © БЕ ar e ar 


32) In the opposite figure : т ^N 


A circle drawn inside a square if the radius 
1 


increases by the rate {з m ./sec. » then 

| 4 
First : rate of change of the perimeter of b. 
the square = өө т ./ѕес. 


OE ©? (9212 (4)412 
Second : rate of change of the square area 
mee m?/sec. at г = 2 m. 


(a) 242 (b)4 (0)412 (4)8 


Third : rate of change of the diagonal of the square =... m/sec. 
@Ү? ©? ORB Од 
Fourth : rate of change of the area of the shaded region = -............ m2/sec. at r = 2 m. 


(a)4-2% (ъ)8-л (с)4-л (4)8-27 


© If the side length of a square decreases by a constant rate 4 cm./min. » then rate of change 


of area of the square = vr. cm?/min, (in terms of perimeter of the square P) 
(a)-2P (5)-4Р (с)-6Р (4)-8Р 
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© A square whose side length X cm. increases іп the rate 1 cm/sec. If the perimeter of this 


square { ст. and is diagonal length z cm. s then at БЕС 


ore or Oni oni 


(35) In the opposite figure : 
A right-angled triangle in which ын -3 
ах = 3 FY then 2 У....... 
at the instant when X = 8 »y =6 


ал ОР ы o 


& If the base of a triangle decreases in the rate 0.2 cm /sec. and height of the triangle "h" 
incresese in the rate 0.1 cm /sec. If area of the triangle increases when the base 
length = 3 cm. » then ------------- 


| (2)h»3 (p)h» 15 (с)һ< 1.5 (d)h«1 


37] If the length of the base of a triangle (b) increases at a rate 3 ст./тіп. » and its 


corresponding height (h) decreases at a rate 3 cm /min. » then the area of the triangle 


(2) always increases. (b) remains constant. 


(с) decreases only when b < h (4) decreases only when b >h 


38) The number of sides of a regular polygon is m and its side length increases at constant rate 
аст /ѕес. » then eee 


) | , , , 2 
(a) its perimeter increases at rate a cm/sec. (b) its area increases at rate a cm:/sec. 


; : : : : д 
(с) Its perimeter increases at rate m a cm /sec, (4) its area increases at rate m а cm?/sec. 


@) The number of sides of a regular polygon is m and its side length increases at constant rate 
а cm/sec. » then the angle at any vertex of the polygon зе: 


(a) increases at constant rate (a)"“/sec, 
(b) increases at constant rate (m a)" /sec. 
(с) increases at non constant rate and can not be determined. 


(d) remains constant. 
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А i T : its centr 
@) A circular segment › the radius of its circle is 10 cm. and measure of its al angle (X°) 


changes in the rate 3759 per minute » then the rate of increasing In the area of the circular 


segment at X = 60? is «e cm?/min. 


(2) 125 (5)75 (с) 150 (4) 300 


Q If X+ y = constant » then enee 
(a) each of X and y increases at the same rate. 


(b) each of X and y decreases at the same rate. 


(с) one of them increases and the other decreases at the same rate. 


(d) nothing of the previous. 


242) A spherical balloon whose radius r » its volume v » it is filled with gas but the gas leaks at 


constant rate » then ------------- 


dr dv dr dv | 
qr 20 ЯТ О?Аг О | 
dr sonak dr у: dv | 
йт 5052. 50 qr are 


® A spherical balloon » its volume 100 7t cm? , full with gass and due to leaking of gass the 


volume of the balloon decreases at a rate of 8 7t cm?/min. Preserving its spherical shape 
Find : 


First : The rate of change of its radius length when its radius = 4 cm. 18... cm/min. 
ха EA 1 

Q 8 (5-4 (0-3 -2 

Second : The rate of change of its radius length after 8 minutes. from the beginning 


of leaking = +--+ cm ./min. 


Oka Oka si CE 


9 3 


__ 


@) Triangular right prism its base in the shape of isosceles right- 


length of each leg 10 m. If water is poured inside it in the r 


angled triangle in which 


ate 30 m?/min. , then rate of 
change of the height of water = eee. m./min, 


(80,6 ©! © 24 @ 0.35 


| 
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(5 A 10 meter ladder is leaning against a vertical wall and its lower end on a horizontal ground 
» if the lower end slides 2 m /min. then the rate of change of inclination angle with the | 
horizontal at the moment the lower end at a distance 8 т, equals «+--+: rad/min. 


©? Gs ©з Q-3 


146) А 2 meter ladder leaning againest a vertical smooth wall with its top and its base on 
horizontal smooth ground : then the distant between the base to the wall in the moment | 


which the rate of change of sliding of the two ends are equals is «eee m. 


© ORE On ORE | 


(47 A 4 meter ladder leaning a gainest a vertical wall with its top and its base on horizontal 
ground » if its base slides by velocity 3 m./sec. when the ladder inclined with the wall by 
angle with measure 60° ; then the velocity of sliding of the other end on the wall at this 


moment = ------------- m/sec. 


@3 OF ОЕ 28 | 


(48) A train moves with velocity 30 km/h. in direction of west 


towards the station of the train and at the same moment another 


train moves from the same station with velocity 30 km/h. 


in direction of north » then the distance between the two trains 


(a) always increasing. 
(b) always decreasing. | 
(c) increasing until reach a certain moment » then decreasing. 


(d) decreasing until reach a certain moment » then increasing, 


49 А 1.6 meter man walks away from a lamppost at rate of 4 m/sec. » the height of the lamppost 


is 4.8 m. from the ground » then the rate of change of the length of the man’s shadow equal | 


OL OD ©3 (4 
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4 4 . р . 
S0) A metal fine lamina in rectangular form › its length is = of its diagonal » shrinking by 


cooling uniformly preserving its geometrical shape ma same ratio between its dimension, 


» at a certain moment its diagonal shrinked at a rate 2. 5 cm./min. and at the same momen; 


its surface area decreases at a rate 60 cm2/min. » then the surface area of the lamina at this 


moment = vss em? 


(a) 300 (5) 600 (с) 150 (d) 625 


D The radius of a cylindrical tank is 25 cm. and its height 120 cm. » oil is poured in it at 


a rate 290 m?/sec. where L is the height of the oil at any moment then the rate of change 


of its height in the tank = =-=- cm /sec. when its half full. 
4 1 2 8 
(3) 55 л (55m (0)55л OL. 


(52) A right circular cylinder expands preserving its shape » the rate of increasing of its radius 


is 0.5 cm/sec. and its height (h) increase at a rate of 0.25 cm /sec. then the rate of change 


of its volume when r = 3 cm. »h = 5 cm. equals ------------- cm?/sec. 


(а) $ n (ia Dm (d) in 


© An isosceles triangle » the length of each of the two equal sides is 6 cm. » and the measure 
of their included angle equals (X) if X change at a rate of 2° per minute » then the rate of 


change of its surface area when X = 30° is ------ cm?/min. 


3л (915 (eos @9 


e The relation between the vertical displacement (s) and time (t) sec is given by 


2 ; 
s=49t-—4,9t* »then the maximum displacement can the body reach after ·----------: sec. 


(2) 9.8 (b) 10 (5 (à) 50 


Ө The slope of the tangent to the curve у = f (X) ata point equals L and the X-coordinate 


a 2 
of this point decreases at a rate 3 unit /sec. » then the rate of change of its y-coordinate 


equals еее unit./sec. 


@-¢ OF Or: @3 
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| D A man observes a plane flies at 3 km. high horizontally above him and with speed 


480 km/h. » then the rate of change of the distance between the man and the plane after 
30 sec. later = eesse 


(a) ae km/h. (b) 384 km /sec. (с) 384 m /sec. (4) 20 m/sec. 


6) A right circular cone its height equals length of its base diameter if the rate of change of 
the radius of its base = = cm /sec. » then the rate of change of the volume of the 


сопе = ------------- cm .2/вес. when the radius of its base = 5 cm. 


(a) 507 (x (c) 150 (d) 50 


Ө The opposite figure represents a circular 
cone whose vertex is down » water leaks 
from it in a constant rate » then which of 
the following does decrease in a constant 
rate also ? 

(a) radius of the water surface. 
(b) height of water. 

(c) volume of water. 

(d) all the previous. 


& The opposite figure represents a frustum 
circular right cone » water is pouring 
inside it from the top » then which of 
the following is positive ? 
(1) rate of change of the radius of the water surface. 
(2) rate of change of the height of the water. 
(3) rate of change of the volume of the water, 
(a) @ only 
(b) @ and (2) only 
(€) @ апа (3) only 
ORORO, 
(ssi I6 / V f (eal — 0а АМ bis — з, halis) жаы)! 
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(60) The opposite figure represents a vessel in the form ка 
of a circular right cylinder » water leaks from it in 


a constant rate » then which of the following doese 


decrease in a constant rate ? Жр». 
(1) radius of the water surface. (2) height of water. 


(3) volume of water. 
(a) @ only (p) QD » @ only 
(с) ©) »@ only (4) 1) » Q and @) 


@ In the opposite figure : 
A square whose side length increases in 
the rate 1 cm /sec. » then rate of change of 
the shaded areas when the side length of 


the square 16 cm. equals “ээс cm?/sec. 


(a)2 (5)4 (c)8 (d) 16 


(62) In the opposite figure : 


The point A (X » y) moves on the circle whose 


centre is the origin and its diameter length 


10 length unit and ax = — 2 length unit/sec. 


at the point (3 » 4) » then Z шээээөөө unit length/sec. 
and 22 = ( ЭЛЭГ ) гай, сы. 


@ x7 ©6>2 (53:2 @6,1 


(9 In the opposite figure : 
ABCD is isosceles trapezium drawn inside C 3 
a semicircle whose center М and f__\ 
т (Z BAD) = 60° D M ^ 


If rate of change of the radius 213 cm/sec, 


» then rate of change of area of the trapezium with respect 


to time =r cm?/sec. when its radius = 8 cm. 
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@ In the opposite figure : A 
ABC is equilateral triangle inscribed in 
a circle » if the rate of change of the shaded 
area = (48 Л – 3613) стї?/вес. at the moment 
at which the radius of the circle equals 8 cm. 


(9) 
w 


» then the rate of change of the radius of the 
circle = «s cm /sec. 


QE (5)3 OLEE (4)3л 


(65) ABC is equilateral triangle in which BE and AD are two medians intersects each other in the 
point M » if the rate of change of the median length with respect to the time = 2 cm/sec. » then 
rate of change of area of A MDE = cm?/sec. when the median length — 1843 cm. 


OE (b) 6 (с) 18 @ 1813 


(66) If y is positive and is increasing then value of y at which rate of increasing in y equals 


4 times the rate of increasing in y 18-55 


92 oF GHE OHE 


9 In a right-angled triangle the length of two sides of the right angle are 12 cm. » 16 cm. if the 
length of the first side increases at rate 2 cm /sec. and the length of second side decreases at 


rate 1 cm /sec. » then the rate of change of its area after 2 seconds = -=== cm?/sec. 


(a)6 (5)3 (c) 12 (d) 18 


(68) A water pipe of length 5 m. and its ends are A and B it rests with its end A on a horizontal 
ground and one of its points D on a vertical fence of height 3 m. If the lower end A slide 
away from the fence at a rate 2 m./min, » then the rate of descending the end B when it 


e$ 


® Acar begins to move west at 12 pm. with speed 30 km/h, Another car begins at the same 
point at 2 pm. to travel North with speed 45 km/h, » then the rate of change of the distance 


between the two cars at 4 pm. is «^ km./h. 


(a) 49 (b) 51 (с) 53 (d) 55 


reaches to the fence top = «c m,/min, 


or OE: OE 
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| wt tee ad /min. 
D The base of metalic cuboid is a square its side length increases at a rate of 1 cm and 
its height decreases at a rate of 2 cm./min. » then the volume of the cuboid stop increasing 
after s min. from the moment in which the length of the base side is 5 cm. and its 


height 20 cm. 


(a)5 (b)3 (€) 12 (4) 6 


@ If the point A moves in the positive direction of X-axis starting from the origin (O) with 
velocity 4 length unit/min. and B (0 » 2) »C (0 » 4) » then the rate of change in the 


measure of the angle (2 BAC) when A reaches to (2 » 0) is (------------- je 


OF; 03 Ow @ 35 


Ф The length of rectangle 12 cm. and its width 5 cm. the length decreases at a rate 1 cm /min. 


while the width increases at a rate 3 cm./min. » then the time the area stop increasing is 


ый з and the area at this moment is ------ 


(a) 1 sec. » 60.5 cm? 11 sec. » 60.5 cm? 
(e) 1 sec. »30 cm? (4) 1 sec. » 30 cm? 


73) A metal regular quadrilateral pyramid whose height equals its base side length. 


The volume of the pyramid increases at a rate of 1 cm?/sec. when the rate of increasing of 


both the pyramid's height and its base side length equals 0.01 cm/sec. » then its base side 


length = 6. cm, at this moment, 


(4)4 (b)8 (с) 10 @ 12 


(74) 50 metre rop passes over a pulley which is 24 m. high » one of its ends tied to a heavy 


ar moves on the ground with velocity 18 m/sec. then the 
rate of change of height of the mass at the moment when the car at a dist 


mass and the other end tied to a c 


ance 32 m. from 
the projection of the pulley = ............. m /sec. 


(а)72 (ъ) 144 (с) 18.8 


(d) 21.6 
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75) A right circular conical funnel ; its height is 35 cm. » and the radius length of its base is 
7 cm. fixed such that its axis is vertical while its apex is downward » oil is poured in it at 

3 H L П 4 | 
a rate 5.4 cm:/sec. while its leaking from a hole in the other end at a rate 3.2 cm/sec. » | 


then the rate of increasing of the height of oil when the oil height is 25 cm. (л -2) 
equal ыыы: cm/sec, 


(a) 0.007 (b) 0.014 (с) 0.028 (d) 0.056 


| 
© In the opposite figure : | 
ABC is an isosceles triangle in which AB = AC = 13 cm. » BC = 10 cm. A | 
If the straight line L moves from point B parallel to AC in direction 5 | 
of BC to intersects AB , BC at D » E respectively where the rate of | 


change in BE = i cm /sec. » then the rate of change of the area of C 


A DEB at BE = 1 cm. equals e- cm2/sec. | 

| 

(a) 0.48 (b) 0.12 | 
0.96 0.24 

© @ | 

| 


@ In the opposite figure : 
AB is tangent segment to the circle » AD is secant to it 
where CD - 5 cm. If the rate of change of the length of 
AB equals 1 cm./min. » then rate of change of the length 


of AC when its length 4 cm. equals чесе cm./min. 
1 
(2 (7 
12 3 
13 OF 


78) In the opposite figure : 


Two concentric circles » their radii are 6 cm, » 18 cm. 
If the radius of the smaller increases at a rate 2 cm /sec. and 


the radius of the greater increases at a rate 


1 ст sec. then the area between the two circles during the 


time interval (0 » 12[ “ес” 
(2) continuously increases. (b) continuously decreases. 


(c) increases then decreases. (4) decreases then increases. 
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79) (2”4 session 2021) In the opposite figure : 


Two squares having the same center and their sides lengths 
are 1 ст. and 4 ст, » if side length of the first square 
increases by rate 1 cm/sec. and side length of the second 


square decreases by rate i cm /sec. » then the area of the 


shaded region after 4 second eese. 
(a) stop increasing instantly. (b) stop decreasing instantly. 
: 1 , 
(C) increases at rate 4 length unit/sec. (d) decreases at rate 7 length unit/sec. 


80) (Trial 2021) In the opposite figure : 
A dark barrier of height | ст. is placed at 


a distance 3 cm. from a burning candle and at 


a distance 6 cm. from a vertical wall › if the height 


<3cm. ва 6cm. —__» 


of the candle is decreasing by the rate 3 cm./hr. 
» then the rate of changing of the shadow length (y) 


on the wall equals 


(a)3 -3 (c)6 


31) In the opposite figure : 


M >N ,К are three congruent circles » radius of each of 


E Ё 
them г » if йт = 2 cm /sec. » then rate of change of area of 7 \ 


shaded part = ............. cm?/sec, at r= 6 cm, 


Gs ын КУЛУ, 


OK (d) 8 л, 


QD) (1" session 2021) ABCDHN is a regul 


ar hexagon » the length 
of its side increases at rate | 3 cm/sec, » When the side length 


is 4 ст. » then the rate of change of the sh 


aded region with 
, N C 
respect to time = ·............ cm?/sec, 


(a) 12 (b)8 
©1243 (8)813 А B 
E3 
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@) In the opposite figure : 
ABCDEF is regular hexagon whose centre (M) if its 
side length increases in the rate^[3 cm /sec. » then rate 
of change in the shaded area жо. cm?/sec. when 


its side length 4 cm, 


(a)9 (b) 18 
(313 OKE 


D The opposite figure represents the curve 
1 
of the function y = e72 9 = e? cm /min. » 
then rate of change of the area of shaded 


rectangle ---- cm^/min. when X = 2 


=3 (-х,0) (0,х) 


Ө In the opposite figure : 
A particle (X » y) is 
moving along the curve of the function y =x 


When X = 4 9 


the y-component of the position of the particle is 


increasing at rate 1 length unit/sec. 


eee length unit/sec. 


First : The rate of change of the X-component at this moment — 


OE OL Qs 4)6 
Second : The rate of change of the distance from the origin to the particle at the same 


moment = еее length unit/sec. 


Син 7 т ш 
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Third : The rate of change of the angle of inclination Ө at the same moment = 


эуез уз rad /sec. sA 

94 OF OF з 

Fourth : The rate of change in area of the triangle ABO at the same moment = 
square units/sec. 

© | ©) 6 (с) 3 (d) T 

SERERE ASE ree meres BANNIS ere 


D A hemi - sphere tank of water » radius 2 m. » water is 
poured into it » if the rate of change of the height of 


water is -L- m/min. » then the rate of change of the area 


4 
of the water surface in the tank after 2 min. from the 
beginning of the pouring water is ---- 07 m? /min. 


ix in © Fn @ 3л 


[87] Two cylindrical tanks of water » the radius of the smaller 
is 4 m. and the radius of the bigger one is 8 m. 
they are being filled simultaneously at the same rate 
» the rate of increases of water level in the smaller tank 
is L m/min. » then the rate of increase of water level in 


2 
the bigger tank = «+--+ m./min. 


Ob OR © 


@) In the opposite figure : 


Water is poured into a right cylindrical tank at a constant rate 


» which of the following figures represents the relation 


between the water level (h) in the tank and the time (t) ? m» 


h h h h 


Scanned with CamScanner 


Differential & Integral calculus 


GB Choose the correct answer from the given ones : 


@ The 1“ derivative of the decreasing functions is «eee 


— 
(a) positive (b) negative (с) zero (d) otherwise 


Q The function f : f (3) = – X? is increasing on the interval «e 


(a) Jo «| (b) |-~ 5 of (©) R- {0} (d) 


Q The function f : f OO =—|X|+ 1 is decreasing on the interval “но 


(a) ]o «| (5) ]- = «o[ ОЛЕСІ @ 1-= 


Q The function f : f (X)= xX344X+42 is increasing when X € Ө т 


(4:4 Од Oke Al els 


TON EN. 
Ө The function f : f (0 = 5 


(a) 10 + (b) Josel (с) Je » «f (d) otherwise. 


is increasing on the interval зе 


м 
the function f equals сафро RPP EAE LTE, 


OL (Б)2 ©3 (04 


© The function f : f (X) = In (X 2-4) » then the number of the critical points = - 


(a) zero (ъ)! (c)2 OF 


Ө ту: f 002a X^ +b X +2 has a critical point (1 » 4) »thena- bz 


(a)2 (b) zero (с)-6 us 


© All the following functions are increasing in their domain except the function 


ff (XO) ares à жаа 
@2x-17 (b)e* (с) (x - @O* 


л | 89 
(ууу 416 / W е (oW - ашы?!) ЖЫМ! udo -1 41-02 n) ука! | 89 


— — Ma 
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@) The function f : f (X) = (X - 3)? + 2 is increasing in the interval «^ 


| OIL (6)]3 ›=[ © ]-  *3I (4) 0» 


Ф The function f : f (X) = X? —12 X is decreasing in the interval «7 


| (а)[-2›2] 06) 1-2›21 (с) Jo » 12[ (4) Вэ 


(12) If f is a continuous function on IR and the function f has a critical point at X — а 980 ээс. 
(а) (а) =0 (5) f. (a) is undefined. 
(с) f (a ef (a) (4) All the previous. 


(B If the function f : (Х) = 2а Х2+Ъ Х + З has a local extrema at (1 » 2) 
9 then a + b = oere 


E 23 9-3 op 


(2) (2" session 2021) If the function f (X) 23 a X? — b X — 5 has local maximum value at X= 1 


then >=- аке avers 
oS qu (с) (4)-20 


© (Trial 2021) If f (X) = cot Х— т csc X has local maximum value at X = i 


„Шеп the value of the constant m = -++--++ 
(8)-12 (5)-1 ($)1 (4уү2 


© If f is an odd continuous function on R and the function has a local minimum value at 
X=2 »then the function has -+ 


(a) a local maximum value at X =—2 (b) a local minimum value at Х = – 2 


(с) £O)» fc 2) (Df Q «fc2 


(0 If the function f : f (X) =X + x has local maximum at X = - 2 5 then a =. 


[®' ын 9-3 @-4 


(D) Let f be a function defined Бу: f (Х) = 22 » then the local minimum value of f 


(а)е OR OLG @-e 
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' x* +1 
© If f is а function where f (X) = ;— » then the function is decreasing їп 


(а) ]- »- 1[ only. (b) Jo; 1 only. 
(c)}+1>0[ >]1 »f @]-=›,-1[,]0,[ 


| 2 
(T) If f is function where f (X) = (X? — 4)3 s then the function is decreasing on «+++ 
(a) + »-2[ » Jo » 2[ (51-2 50 » ]2 sf 
(с)]-=›- 2[ only. (d) ]o »2| only. 


D If f (X) = X (a – 1а X) where a is constant and the curve of the function has a critical point 
at X=e »thena = ~- 


(a) 1 (b) zero (с) е (4) 2 
e If f (X) =X In X > then the function f : f (X) has a critical point at X = v+ 
(a) zero OF (ge Or 
: x м DX ss TNNT : 
23) The function f : f CO =e is increasing in the interval ........-.-.-- 


@)} :il (6) 1-= ›2] (©) ]2 > UE! 


e If the function f is a polynomial function of fourth degree and its domain is R » then the 


greatest number of the critical points of the function f (X) 18 -------- 


©! OF (93 @4 


e If the curve of the function f » where f is a polynomial » has a local maximum value at 
the point (a » b) » then Р(а) =... 


(a)b (b) zero (c) =} (d) undefined 


26) Which of the following functions has local minimum value ? f : f (X) 2 ^ 


(2)- x (Б) +2 (у= (X «2 


6) If the function f has local maximum value » then f (X) may be equal “эс 


(@) x? -3 (Б) +1 (су? «3x (d) x* - 3x 
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3 9 ЭЭР 
63) (2”4 session 2021 ) If the function f (X) = X? + 2r where a € R™ › then the function is 


decreasing in the interval eee 
(а) ]- ~ ,0[,]0,=[ (6) J asf 
(с)]-%›а[ @ 1]-Ф,0[,]а,0[ 


@) If the function f : f (X) = ote i is increasing on Ja > bl s then b -a = eree 


| (2) zero (b)! (c)2 (d)3 


D The maximum value of the function f : f (X) = 3 – sin X is vee where XE R 


@! Ор OF Ok 


31) The function f : f (X) = k X — cos X is increasing on its domain › then --------------- 


(a)k21 (b)ks1 (¢)-1<k<1 (d) К = zero 


(32) (Trial 2021) If the function f : [- 3 , — 1] ___, R where f(O=X+ 3 and the absolute 
maximum value of f equals – 2 and the function is increasing оп ]- 3 ; — 1[ 


o then a = -·--:............ 


@)-2 (5-1 (91 @2 


33) The function f where f (X) = (X — а)? + (X — b)? has a local minimum value 
at k d ЖЕ: EE 


(2) 2? ab (9 @ 23b 


(a) - 16 (b) 16 (@)-4 (2 


€) If the function f : f (xX) =x? + 2 has a critical point at X = 2 , then b = 


135) If the function f is continuous on the interval Ја » Ы »ifcc ]a » b[ where 


ў (c) * f (€) » then (c » f (c)) is Called ОШ 


(2) maximum. (b) minimum. (c) critical, (d) inflection. 


4 
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3 
© ҥ]:/090= Vx-c has critical point at (c 50) » then f'(c) = ssc 


(a) undefined. (b) zero. © 4 @ 1 


3c 


[37] If the curve of the function f has f (5) 27 » f'(5)szero ; f (5)2-4 
» then the point (5 » 7) has өөө, 


(a) a local maximum. (b) a local minimum. 


| (с) undefined. (d) an inflection point. 


If the function f is differentiable and 7 (Xj) 20 » f (X,) > 0 > then vere 
(a) at X = X, the function has maximum point. 
(b) at X = X, the function has minimum point. 
(c) the function increases on its domain. 


(d) the function decreases on its domain. 


& If X E]o > 2| » f OO = sin (x + 5) + cos (x + 2) has local maximum value 


л T т л 
4 Or 12 (9) 3 
rf (X) = (X — m) (X - k) where m < K › then +--+ 
(a) f (m) -7 (k) 
(Б) (m) « f. () 
m+k 


(c) The function f has an inflection point at X = “e 


(d) all the previous correct 


41] If f is an even function for all values of X € IR » and it has local maximum value at X =a 
» then its certainly that «7777 
(2) f has local maximum value at X = – а 
(b) f has absolute minimum value at X =a 
(f 3» f (а) 
(à) f (а) «f (а) 
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(D If f is a continues and decreasing function on the interval Jo › 10[ and has critical point at 


(4 52) »then which of the following has to be false 7 


(a) f (4) is neither local minimum value nor local maximum value. 
(b) f (4) does not exist. 


(c) f (4) =0 
OF (4) < zero 


® If f^ (X) = (X - 3) (X +2) » then curve of the function f is convex upwards at 


the interval e 


(a) ]-  »-2l (6) ]- 2 »3[ (c) ]3 » eo[ (9) 1-5 »3[ 


@ The curve of the function f is convex upwards on a certain interval if -+++ on this 
interval. 
(a) f 00» 0 (5) 700 <0 (с) f(x) >0 (d) f C9 «0 
(B 1f f 1) = f G) = zero and f (X) > zero for all X€ ]- 2 » 2[ » then эн» 
(a) f (= 1) is a local maximum value. (b) f (— 1) isa local minimum value. 
(c) f (3) is a local maximum value. (4) f (3) is a local minimum value. 


Є The function f : f Q0 = X^ - 4 X? has ee 
(a) one Jocal minimum value and two local maximum values. 
(b) two different local minimum values and one local maximum value. 
(с) two local minimum values and no local maximum values. 


(d) two equal local minimum values and one local maximum value. 


ee 7 is === теа — ——-—- = „== 


@ If f (X) = (X — 1) (Х— 3) » then the function f is decreasing in the interval «..-.....-- 


EE! ® 2 vl © »2l (9ув-1153 


48) If the function f : f (X) 22 — a X? is decreasing on its domain , Раин, 26:5 


(а)а<0 (b)a>0 (с)а>0 (d)a «0 
if 
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49) If g is increasing function on R » h is decreasing function on R and 
f 00248009 -3h(X) s then function f is eese on IR 


(a) increasing (b) decreasing (с) constant (@ Zero 


(50) f > g are two increasing functions on R » which of the following is increasing on its 


domain ? 


`~ | @fte (7-8 (1.8 @+ 


@ If the function f such that 7 (X) > 0 on an interval » then the curve of the function is 
мэн on this interval 


(a) increasing (b) convex upwards 


(с) convex downwards (d) decreasing 


© The curve of the function f is convex downwards on R if f (X) equals 


@3-x? (5)3-х7 (с)3-х5 (d)3+x* 


© The curve of the function f where f (X) =X 3 3 2 + 2 is convex upwards when 


(a) ]-  » of (6+) + >If Ol »3f ӨЕ! 


@) If f ОО = (a- 2) х2+3Х-5 , ХЄ R then the curve of the function f is concave 


downward when «сэн 


(а)а»2 (b)a<2 (c)a=2 (d)a=0 


© The curve of the function f where f (X) = (X — 2) e* is convex downwards on the 


interval es 


(2)]- * ol (01-152| (е) 10,2] @ l0 > 


х?+2 s X»0, 
is convex upwards 


56) The curve of the function f where f (X) = : 
3-2X* » X«0 


When XE зене еен 
(8) Jo » =| 0) 1-= ,01 ©R OR 
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(57) If the curve of the function f lies above the tangents which drawn from the points on its 


TIENS 


curve » then the curve of the function is 
(b) decreasing. 


(a) convex upwards. 
(d) convex downwards. 


(c) increasing. 


f (X41) - ГОО > 0 for all values of X EIR » then the curve of 


(58) If the function f has Lim 
p» 


the function f 18 s 


(a) convex upwards. (b) increasing. 


(c) decreasing. (d) convex downwards. 


59) If the curve y = (2 Х– с)? + 4 has an inflection point at X = 5 s then c = эн 


(a)2 (b) 4 (с)5 (4) 10 


@) The function f : f (X)= X? 3 Х— 1 has an inflection point at эээ 


(a) 0-1) (b) (0 »- 1) (c) (1 0) (d) C150) 


[61] If the point (1 » 2) is an inflection point of the curve of the function f where 
f Q92s4x?-kx? ə then k = .-............. 


(2 (5)6 (©): @ 12 


[62] The critical point of the function f : f (X) = S WE ds «accom 
(a) an inflection point. (b) a local maximum. 


(c) a local minimum, (d) both (a) and (c) 


@ If the curve : y = X? +a X? + b X has an inflection point at (3 »—9) 5 then a+ b = 7 


29 (b)-9 (e) 15 (d) 24 


= _ 0 


@ The points which separate the convexity up and down parts are called ................. 


(a) critical. (b) local minimum. 
(с) local maximum. (d) inflection 
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(D If the function f : f (X) = X* , then the point (0 50) is «өөө 
(а) local minimum. (b) local maximum. 


(c) inflection point. (d) a »c together. 


(66) If the curve of the continuous function has an inflection points then the maximum number 
of the points which the curve intersects any straight line equals «+--+. 


@! (Б)2 ($3 @4 


@ If the function f is of fourth degree » then the maximum number of inflection points of it 


@)? ©! (©з ОТ 
(itf (X ={х-2 and if f (X) has an inflection point at (2 » 0)» then f (2) = -----.-------.-- 
| (a) undefined (b) Zero OF @- 2 
(0) 1f the function f : f CÓ = g CO -h CO such that: g (2) = (2) » z (2) >h (2) 

» then at X = 2 f (X) has —— ағар 


(a) local minimum value. (b) local maximum value. 


(C) inflection point. (d) absolute maximum value. 


@) If the function f is defined on the interval [a> b] and f (X) « 0 on the same interval » then 
the absolute maximum value of f (X) on this interval = ·---------------: 


(2) f (a) (5) 7 09) (суа (4), 


74) For the function f such that 7 (Х) =-2 Х+6 › еп а of the following statements are true 


except «mm 
(a) the curve of the function f convex upwards in the interval ]- œ » eo[ 


(b) the function f has a local minimum value at X — 3 
(c) the curve of the function f hae no inflection points. 


(d) f (X) is decreasing in the interval 13» of 


(9) The curve y = Xe has at eveeeene 
(a) X--1a minimum value. 


(с) xX = 0 а minimum value. 


(ъ) Х = –1 a maximum value. 


(4) X= 0 а maximum value. 


(st BIG / W e (o0 за» EMI els — Ыз, halis) yalo 
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@® The curve y = e* - X e* has a local «s 
(a) maximum point at X = 1 (p) minimum point at X = 1 
(€) maximum point at X = 0 (d) minimum point at X = 0 


А ~ 
174) The absolute maximum value of the function f where f (X) = 10 Хе» XE [zero 5 4] 


m (b) zero (c) 1 (4) е 


@ The function f : IR —> R where f (X) =2Х+соз X › then f vee 


(a) has minimum value at X = JU (b) has maximum value at X = 0 


(c) in decreasing function. (d) is an increasing function. 


176) If X € [0 5 7t] » then ће function f : f (X) = X sin X + cos X has absolute minimum value 


(2) zero (b) 1 (сул (2 


@ (2"4 session 2021) The absolute maximum value of the function f OO =X In X where 
xc [e? А е] equals iic 


(a) - 2e? (pe (с)2е (4)-«" 


(78) If the curve of the function f lies in the third quadrant and the function is decreasing 


on Ja » b[ » then the function g (X) = eX x f Qo is vee in the interval Ја » b[ 
(a) increasing (b) decreasing 
(с) concaved upward (4) concaved downward 


79) If k is differentiable function on R and its range IR^ 5 iff (X) = (х?- 4) x k (X) » then the 
function f has «s 


(a) local maximum value at X = – 2 and local minimum value at X = 2 
(b) local minimum value at X = — 2 and local maximum value at X = 2 
(c) local maximum value at each of X 22 , X 2 2 


(4) local minimum value at each of X 22 , X 2 —2 
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D If the curve of the function f has a local minimum value at X = a and f (X) <0 for all values 
of X » then which of the following graphs has local minimum value at X = a ? 


OESS ($)-/00 (à) Lr col 


D If f is increasing function on its domain s then which of the following functions is 
decreasing on its domain ? 


(3) 8 Q0 = f (X - 2) (Б) 80) = f 0943 
(©) в ОО --/(Х) (4) в 00 = 17 001 


@ If j (Х)-(Х-1)(Х- 2)? » then curve of the function f has an inflection point 
at Х = з. 


@! (5? 


(c) 1ог2 (d) has no inflection point 


e If the curve of the function 
АО) = Хх 3 £3 х2 + k X + 4 has horizontal tangent and inflection point at the same point 
| А then К = --------.----.-. 


@) zero (Б)-1 (©)1 (4)3 
Equation of tangent to the curve f (X) = X 3 +3 X? at the point of inflection іѕ ---------------- 


(3y2-3x-1 (b)y=3X-1 (C)y=-3X+1 @y=3X+1 


If the function f : f (X) = e” (X? — a X +9) has a critical point at X = 1 »,Шеп--- 


| 
© 

| 

| 
Ф 


| (а) the function has local maximum value at X = 3 


(b) the function has local minimum value at X = 3 
(с) the function is increasing at X > | 
(4) the function is decreasing at X < 3 


@ у: ]0,е[ —» ]o »« [ where 
j (X) = ах UT залхаан 
(a) f is decreasing for each X > | and curve of f (X) convex downward for each X > е 
(b) f is decreasing for each X > | and curve of f (X) convex upward for each X > e 
(c) f is increasing for each X > | and curve of f (X) convex downward for each X » e 


(d) f is increasing for each X > | and curve of f (X) convex upward for each X» e 
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@ (1" session 2021) f » g are polynomial functions » f (X) = С X^ +g OO s (1) = Капі 
z (1) = 6 where c » К are constants. If (1 » 5) in an inflection point to the curve of f 


s then k = c = 777 S 
(2-1 (55 (€) 11 (8-5 
d NNNM NN ———————+& 


@ (Trial 2021) If f is differentiable twice function in the interval [- 1 »1] where f (X) is 
increasing on ]- 1 » 0[ and 7 (X) is decreasing on ]0 » 1[ » then the statement which is 
certainly correct from the following is 7 
(a) f (0) is a local maximum value of the function f 
(b) the point (0 of (0)) is an inflection point of the function f 
(c) the function f is increasing on Jo >1[ 

(d) the function f is decreasing on Jo >1[ 


б) If (9) = In (X e) i ee 
(a) each of f (X) » f (X) is increasing on its domain. 
(b) each off (X) > f (X) is decreasing on its domain. 
(c) f (X) is increasing on its domain while f (X) is decreasing. 
(d) f (X) is decreasing on it domain while f (X) is increasing. 


(90) The function f : f (X)= x*has a stationary point at X = ·--------.---.-. 
1 
]e o ©! @Үе 


eo If f is a continuous function in the interval [a » b] and for every X » X, € [a >b] 


» then f) -f(x p > О when X,2 X, athen veers in the interval Ја » b[ 
(a) the function f increases (b) the function f decreases 
(c) the curve of f convex upward (d) the curve of f convex downward 


(7) If the function f is defined in ]3 » 8[ where f (X )> f (X5) for every X, > X, and the 
function f is defined on ]- 3 » 2[ where f (X p 7 f (X5) > 0 for every X, > х, 
» then all the following statements are true к ончи 


(2f «f C2) 029-0 >0 


(o f бу»? c» (1) 29-10) ., 


fcu 
(100 
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® If f » g are two differentiable twice functions on IR and 7 (Х) « g (X) for all values of X 
and h (X) = f (X) - g (X) » then h eccess 


(a) increases on its domain. (b) decreases on its domain. 


(с) has a curve convex downwards, (d) has a curve convex upwards. 


(94) If f is an even function and continuous on R and the function has an inflection point at 
Х=- а » then the sign of ў (ас) xf (а*) is the same ав eee 
(a) ў баг) х) (a*) (Б) f (a) x f (a5 
©f Ca) (@} са) х} @) 


(95) Let f be an increasing function on its domain » which of the following functions not 


necessary to be increasing on its domain ? 


y=% OE ©y=[f ОО] @y=ef™ 


(96) Iff: R*—»R where f (X)=X+ -- and the function f has а local maximum value at 
X = a and a local minimum value at X = b » then «+--+ 


(a) f (3) » f (b) (b) f (a) « f (b) (c)a>b (d) f (a)<f ©) 


197] If y =a X +b is a tangent to the curve of the function f at any point on it » and 


О) saX+b othen f QOO for all values of X 
(2) increases (b) decreases 
(c) has a curve convex downwards (4) has a curve convex upwards 


195) If f : f (X) = cos X where X € [2 , ud has an absolute maximum value » then the 


number of times it reaches to the maximum values is s 


(2) 1 time (b) 2 times (c) 3 times 


(4) 4 times 


99) If f is a differentiable function on IR such that F(X) «0 for all values of X ER then нь нөөс, 


(а)? O0» f (X- D (p) f 00 « f (+1) 
(с)/ (0 «f (X- D (d)f 00 * f (X * Dz 1 
101 
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Iff(X)=X3-6X249xX+4a has critical point at X, +X, where Х < X, and f (2) 


А (x ’ sf (X) are in geometric sequence » then a= «7777 
8 © r3 22 
3 3 3 


шир ТТ — оо where | X|> 1 


> then curve of the function f is convex downward on the шїегуа1................ 


(a) ]- 151[ (5)11 ›=] (с)]-=,-1[ (@ -1 Да! 


102) If f is a polynomial function and f (X) -ах 2 +6 Х+с »then f is decreasing in its 


domain if ............... 
(3)a»0;b'-4acx0 (b)a>0 ,b-4acz0 
(c)a«0 >b’-4ac<0 (d)a«0 »b^-4acz0 


103) If f is a positive increasing functions » g is a positive decreasing functions 


and z(x) « Qo 


»thenzis --.-........... 
g (X) 
(a) жайы. and increasing. (b) negative and decreasing. 
(с) positive and increasing. (d) positive and decreasing. 


104) If f :IR___, R where f (X) = X? 4 3 Х?—9 X anda ,b are the absolute minimum and 
maximum values of function f on the interval [-2 52] , then b—a = .............. 


(а) 17 (6)=17 (©) 27 _27 


iff: R— R where f (X) = x 23 X= 7) is increasing for every X € ]- e , al 
»X€]b soo| »then7 at 15b = ............... 


(a)7 (b) 14 (с) 21 @2 


m 


106) If function f : f (0 = NUTEm i 


X-1 18 ап Increasing function » where m is a constant 
o then m € «en 


(9-75 (55 [- 5 ef (OQ 5.0] 


( 1f f : R— R where f (X) = X? + (564 +12X+1 , then the set of v 
makes the function f has no critical points is 


(4)1-5591 


alues of a which 


(a)-9<a<9 (b)-6«a«6 (0)-3«а«3 


(d)0«a«9 
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By using the opposite table where f is a polynomial : 
Choose the correct answer from the given ones : 


f has local maximum value of X 2 «e 
| ©- (5! ©2 (4)3 
Ө f has local minimum value at X 2 «ene 

E ын © 8» 
© f is decreasing when X € vrs 


| @у=»1[ (hi sal OB» @R 


Q The curve of f (X) is convex upwards when X € + 

| Gsi (B]-« »al (B ol @ = 
Ө The curve f (X) has inflection point at X = 77 

|e oF © OE 


Q If g Q9 =f OO +5 › then р has local maximum value when X = e 


1 фа ®! ©? OF 


Choose the correct answer from the given ones : 
ГЕ рее E ишш шшш 


(1) The greatest value of the expression 8 X- X? where X ER is «7 


| (a)8 (b) 12 (c) 16 (d) 20 


Qu It x € R* and x+ Lek s then k rrr 


Je ЁС NE О1 


6) If X <0 » then the maximum value of X + 4, y equals enne 


| (a)-1 (b)-2 | ‘ns (d) otherwise. 


© The maximum value of (sin X +13 cos x) а Х= зеен 
] © > (b) 7 (c) (4) 7его 
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Ө If X + у = 13 where X and у are positive numbers » then the value of X which makes the 
| expression (2 X +3 y + X y) has a maximum value is «77777 


(a)2 OL (©)6 (4)8 


© If the sum of two numbers is 16 and the sum of their squares is as minimum as 


then the two numbers are vs" 


(a)8 58 (b)7 99 (c)6 +10 (d)5 > 11 


@ The sum of two positive integers is 5 and the sum of cube of the smaller and twice the 


square of the other is the smallest value » then the two numbers are «n 


(a)4>1 (b)2 »3 (c) 5 » zero @34 14 


possible , 


© A rectangle its area is 50 m? › then its perimeter has a minimum value when its dimensions 


(a) 10 55 5429572 (0)15-4) (d) otherwise 


© A rectangle with perimeter 14 cm. » then the maximum area of the rectangle = --------------- ст“ 
| (a) 10 (b) 12 (c) 12.25 (d) 49 


@) The rectangles which inscribed in a circle its radius "т" › then the dimensions of the 


rectangle when its area is maximum аге з 


(ay 2r» 2r (br d2: (2r 2r (d)21»2r 


@ If the perimeter of the circular sector is constant (P) » then its area has maximum value 


2 OF (©ҮР OF 


(D A circular sector-piece of metal whose area 16 cm? , then the radius of the sector circle 
which makes its primeter as minimum as possible =... cm. 


(a)2 | (b)4 | (c) 6 OL 


® A rectangular piece of land, bounded by a river from one side and of area 2048 m? 
» such that the length of a fence surrounding its three remaining sides is minimum 
» then the dimensions are гэ m. 


(a) 16 » 128 (b) 32 » 64 (c)8 » 256 (4)4 5512 
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14] The points on the curve X? ~ у? = 8 such that their distance from the point (0 » 2) is 


minimum » then the points are зз 


(a) 3 91) 9351) (6) 3 :- 0535-0) 
()-3»-1)5(-351) (4)0 51) 93 9-1) 


(D The shortest distance between the straight line X — 2 y + 10 = 0 and the curve у? =4Х 
equals сезен: length unit. 


315 415 615 
5 ын 5 


16) The perimeter of an isosceles triangle is equal to 30 cm. » then the side lengths of the 
м 


| triangle such that its surface area is maximum аге «ес cm 


| (9959.12 (b) 10 » 10 » 10 (с)8 ›8 ›14 (9)4 ›13 +13 


| (a) 28 (b) 32 (c) 48 (д) 64 


19) A thin metalic lamina in the form of a square » then length of its side is 20 cm. A box 
without a lid in the form of a rectangular parallelepiped is to be made of this lamina by 
cutting equal squares of its corners » and turning up the sides » then the length of the side 
of the removed square when the volume of the box is to be maximum equals +++ cm. 

x l l 
(2)2 4 (b)3 (033 (045 


@) А Бох in the form of a rectangular parallelepiped with a square base. » then its maximum 


3 oi at its total surface area з 384 om? 
volume = «e cm: given that its total surface area = 384 em: 


(a) 1000 (p) 128 (c) 256 (4) 512 
c6 230 / V p (otal = clilaisvly ШЫЛ eb, — Ыз, Latin) уа на! 
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a square base » the sum of all its edges equals 240 cm, 


@ A rectangular parallelepiped with 
s to be maximum 


» then the dimensions of the rectangular parallelepiped when its volume 1 


(а) 20 » 20 520 (5) 15 9 15 » 30 (©)16516528 (4)18518524 


e A rectangular parallelepiped the length of its base is twice its width. If the sum of its three 
dimensions 180 cm. » then these dimensions that make the volume of the rectangular 


parallelepiped is to be maximum. are sve cm. 
(2)50 60 » 70 (p) 40 » 60 » 80 (с) 35 ›65 80 (4)30»70,80 


(23) A rectangular parallelepiped has a volume of 576 cm? and the ratio between the two 
lengths of its base is 2: 1 » then the dimensions of the parallelepiped that makes its total 


surface area minimum аге з cm. 


(a) 458 518 (5)8 +16» 2 (©)6 +8 +12 (a) 4 642 51242 


@) The selling price of each unit of a product is (100 — 0.02 X) pounds. Where X is the number 
of units which are produced. If the cost price of X units is 40 X + 1500 pounds ; then the 
number of units to be produced to satisfy the maximum profit = 777 units. 


(a) 120 (b) 1 400 (c) 1 500 (d) 1 800 


25) A factory is producing electric appliances. Profits L.E. 30 in every appliance if it produces 
50 appliances monthly. When the production increased than this number » then the profit 


in each on of all produced appliances decreases by 50 piasters for every extra appliance 
produced » then the number of appliances produced monthly if the profit is to be maximum 
ee as habia cin Saas appliance 


(a) 50 (Б) 55 (с) 60 (9) 65 


@) The current intensity I (Ampere) їп а circuit for the alternating current at any moment 


t (second) is given by the relation I = 2 cos t + 2 sin t. » then the maximum value of the 
current in this circuit = «e Ampere 


(а)2 ОК (с)2{2 OHNE 


27) If the sum of the surface area of a sphere and the surface area of a right circular cylinder 
» whose radius is equal to the radius of the sphere is 250 7t cm? , then the radius of the 
sphere if the sum of their volumes is maximum equals з cm. 


(2 (b)3 (с)4 (4) 5 


106 
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@ The height of a circular cylinder has maximum volume inside а sphere its radius is "r" 
equals ИТТ 


OF Or (c)2r (4)21зг 


6) The height of a cone which has maximum volume inscribed inside a sphere with radius "r" 
equals TD 


4 | 
* ®% © @® 


30) The height of a right cone » which we can put it inside sphere with radius length 9 cm. 
» such that its volume is maximum equals эзе cm. 


(a)7 (b) 12 (©)8 @ 10 


D In a perpendicular coordinate plane » AB is drawn to pass through the point C (3 » 2) and 
intersect the positive parts of the coordinate axes at point A and point B » then the minimum 


area of triangle АОВ where О is the origin point (0 » 0) equals з: square units. 
(a) 10 (b) 11 (c) 12 (d) 13 


(32) If (a » b) is a fixed point in lattice plane where a>0 »b>0 › а straight line is draw passes 


through (a » b) and cuts the positive part of each X-axis and y-axis at X » y respectively 
» if "0" is the origin point » then the smallest area of the triangle OXY » equals --------------- 


square unit. 


(a) ab (b) 2 ab (©) 4 ab (d) d ab 


33] The range of the function f : f (X) = sin X + cos X equals есе 


| (а) [-12 2 | Arr gu @ [0 [2 | 


@ If l , m are the two roots of the ipe x? -(k-1)X+k+2=0 then the value of k 


that makes the expression [2 + m? as small as possible equals зз: 


© (e) 1.5 @ -15 


Ө The minimum distance between the origin point and the curve X = 2 sint – sin 2 t 


, ыг 2 с081-00821 s equals 77 length unit, 


(b)2 (c)3 (d)4 


e 
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(36) ABCD is a square whose side length 10 cm. and M ЄВС where BM = X cm. and N ЄСБ 


where CN = 3 X ,then the value of X which makes the area of A AMN as minimum as 


possible equals «өөө 
ОЎ! 10 п 
3 3 3 
eet teh manna LL LA dl 
(37) The maximum area of the trapezium ABCD in which AB // CD » AB = AD = BC = бст. 


13 
3 


en OFAE om Qs 

NENNEN TEM M LLL ge Ee 
& A rectangle has one of its sides on the X-axis » the upper two vertices of the rectangle 

lie on the curve y 24- X 2 | then the dimensions of the rectangle such that its area is 


413 8 237 8 AE] 413 217 

5 (9-3-23 3 8.3 
ЗЭЭР. unc NE Me mor гэсэн О --552---- 

Є) ABCD is a trapezoid where AD // ВС > АВ1ВС , AB=20cm. » AD=10cm. 


, BC = 30 cm. › then the dimensions of the rectangle with the largest area which can be 


‚2 
3 


drawn inside the trapezoid are з 


(a) 12512 (b) 12 » 15 (c) 15 915 (9) 15 » 16 


40) If a trapezoid is drawn in a semi-circle such that is base is the diameter of the semi-circle 
» then the measure of the base angle of the trapezoid such that its area is as maximum 


as possible рээ о 


(a) 30 (b) 40 (c) 50 (4) 60 


241) A wire of length 68 cm. is cut into two pieces. The first is bent to form a rectangle of width 


xX cm. and of length twice its width » while the second is bent to form a square. » then the 


value of X such that the sum of the rectangle and square areas is minimum 55-47 cm. 


(а)5 | (b) 6 (c)7 (4)8 


(42) If the point (a » b) € the curve of the function y = — Х2-2Х-3, then the greatest valve 
of the expression a + b 2 «s 


21 21 | 
4 (b) 7 OF (à) 2 
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® LetA (09) » B(054) 5 СЄОХ s then the coordinates of C which make the 
measure of Z ACB is as great as possible are «e 


(a) G ›0) (5) (4 90) (€) 6 +0) (d) (6 »0) 


(44) The area of the largest isosceles triangle that can be inscribed in a circle of radius 15 cm. 


approximately equals ·-------------: cm? 


(a) 248.04 (b) 284.28 (c) 292.28 (d) 312.24 


© А rectangle is drawn such that two adjacent vertices of the rectangle lie on the curve 
| у=Х ? _ 12 and the other two vertices lie on the curve y = 12- X ? 5 then the maximum 


area of this rectangle equals --------------- square units. 


(a) 32 (b) 48 (c) 64 (4) 96 


(46) AB is a diameter in a circle whose radius r and CD is a chord in it where CD L AB and 
| Ср ПАВ = {N} › then the maximum value of the product (CN х NA) = -- өдөөн 


orm ef. | eT. Фбе 


147) If m is the slope of ће tangent to the curve e? = 4 + X s then eese 


(1) 5 (p)mz2 (©)| т [= 4 @|m|=2 


48) In the opposite figure : л 
Greatest area of AABC = vr square unit 


Or OF; 
в @! 


ыс эш 
00 


49) In the opposite figure : А 
AABC in which AD L BC 
and AD + BC = 12 cm. 
» then greatest area of ДАВС & em ст: Е + ч 
(a) 12 (b) 18 
(c) 24 (d) 36 


109] 
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D (2"" session 2021) In the opposite figure : 
If AB = 5 ст. » then the area of the figure ABCD is 
maximum when «ees 


(8)Х-у 
(0)Х-2у 
(суу-2Х 
(4)3Х-4у 


251) In the opposite figure : 


ABCD is a rectangle of perimeter = 28 cm. 

a circle of centre B is drawn and passes through 
the two points A and E ; then the length of AB 
that makes the area of the shaded part is as 


maximum as possible equals +. 


14 14 28 28 
1-7 2+7 ©) 4+7 (4) 2-2 

© The dimensions of the rectangle 
of largest area that can be inscribed | 
in the right-angled triangle shown in 5 
the figure AUS элн» cm. i: 
(а)1 515 (b) 1.5 52 | 
(c)2 »2.5 (9) 2.5 53 EN 


© In the opposite figure : 


C 
AB is a diameter in a semi-circle » AB = 16 cm. А а 
» then the greatest area of AADC = ............... ст? 


(a) 1213 (b) 24 © 2413 (d) 48 


(54) In the opposite figure : 


A rectangle is drawn inside the surface 
of semi-circle with radius 4 cm, 
» then the dimensions of this rectangle 


when its area is maximum are --............. cm. 


Bit (2 ,2ү2 С) 42,412 qo 
110 4 
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55) In the opposite figure : 


The value of tan 0 which 
makes (AB + BC) as small as 


possible 1S Mem 
(22 

1 
©з 


56) In the opposite figure : 


If the equation of the straight line DE is y=3=xX 


» then the greatest area of the rectangle 


ABCO = ........... square unit. 


& In the opposite figure : 


The length of AM that makes the volume 


of cone is as maximum as possible 


NW njo 


Differential & Integral calculus 


2 


58) The opposite figure represents a rectangle 
inscribed in an isosceles right-angled triangle 


AC = 2 length units then the greatest area of the 


rectangle equals з square unit(s) 
(@) 1 
2 
1 
(15 


[nt] 
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© In the opposite figure : 
A quarter of a circle of centre (O) 
» B € the curve of the circle X? + y? 29 
» then the greatest area of the rectangle 


| АВСО = eveseses square unit. 


@ In the opposite figure : 
The part is in the first quadrant from the circle 
X? + y? =r > then the greatest perimeter of 
the rectangle ABCO equals «өн length unit. 


(a)r 
(с)2г 


@ In the opposite figure : 


tri 


A quarter circle with radius 4 cm. D C 


» the greatest area of the trapezium ABCD equals ............... cm? 
Әр 5) 613 
О 


© 
3 


(62) In the opposite figure : 


AB is a diameter in circle whose radius r if AD ; BC , CD " 
are tangents to it » then smallest area of 5 
the trapeziume ABCD = verer square unit A B 


@r (2r 
(c)3 (4r 
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(63) In the opposite figure : 
The least length of the line 


segment OR E nimua length unit. 
© 22 (d) 4 


Differential & Integral calculus 


@ In the opposite figure : 
If CD = 2 AF and FE = ED 
and the perimeter of the figure ABCDEF = 40 cm. 


» then the maximum area of the figure ABCDEF 


(a) 90 (6) 95 (с) 100 


(65) In the opposite figure : 
f O9 = X? » then the maximum area of 
the rectangle ABCD equals -------- хєєн Square units. 
(a)2 (5)8 
(с) 48 (9) 24 


@ In the opposite figure : 
B € the curve of the function y = X? - 3 X + 5 
» then the ій perimeter of the rectangle 
OABC equals еее length unit. 
(a)3 (b)8 
(c) 12 (d) 16 


(90 4410 / og (с! – llai 


J 


iz datar) wal wel 113 
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@ In the opposite figure : 
Two straight lines 
Li:ysz4X » 1,:у= 18-2 Х 
» then the greatest area of 
the shaded rectangle = eee square unit. 
© 25 (b) 27 
© 30 (d) 32 


(68) In the opposite figure : 
If perimeter of AABC = 8 cm. 
» then greatest area of the triangle = 777 ст 
В 
(а) 2 (b) 3 лус 
©з Qs i 


[69] In the opposite figure : 
length of OA that makes area of AABC 
as great as possible equals зз unit length. 


(70) In the opposite figure : 
If equation of the curve is y = 4 X — x 
and equation of straight line L is y = 2 X and 
the straight line cuts the curve at the two points 
O and B and the point A (X, » y,) moves on 
the curve where 0 « X, « 2 »then greatest area 
of AABO = «nnn square unit. 


©! (5)2 
(93 @4 
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@ In the opposite figure : 


If the point A (X » y) moves on the strai ght line 
y=-2X +4 where X € [0 , 1] and the point B 
is the projection of A on the X-axis ; C (- 2 , 0) 
» then the least possible value of area of A ABC 
equals ------------.. square unit, 


Ф In the opposite figure : 
ABCD is a quadrilateral » m (/ A) = 90° ,m (4 C) = Ө 
AB=AD > BC=4cm. , Ср = 8 ст. 
If the area of the figure ABCD is maximum 
s then Ө = ................ 


(а) 105° 
(b) 120° 
(с) 135° 
(4) 150° 


® In the opposite figure : 


The top right corner of a rectangular piece 


Ap—————a20n. . 


of paper whose dimension 8 cm. » 12 cm. | | 
is folded to align the lower edge as shown E | 
in the figure » then th f X which | 

gure » then the value of X whic ко 
makes y as minimum as possible equals “нөөс cm, 
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o In the opposite figure : 
If the point A C the curve of the quadratic function 
y =(X- 2)? ; AB // X-axis. 
» then the coordinates of A 
which makes the area of triangle OAB 


[75] In the opposite figure : 
The greatest area of the rectangle 
ABCD equals ·-------------- square units. 
400 401 
27 27 
403 404 
27 27 
@ In the opposite figure : 


A C the straight line X + 3 y = 6 


» the greatest area of the isosceles 


triangle ABO г-ын square units. 


@? (53 (0)4 (4)6 


@ In the opposite figure : 
If AB // фе y-axis 


» then the greatest value 
of length of AB в онин cm. 


OLHE 


3 


47313 
Шу 


ginas 


3 


27-33 
Om 
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Seventh] Questions on behavior of the curves represented graphically 


Choose the correct answer from the given ones : 


(17 The opposite figure represents the curve of the function f 5 then 


First : The function has local minimum value 


at X m ee 


(2-3 
(с)2 


(b) zero 
(4)-2 


Second : The absolute maximum values 


(а)5 
(c)-2 


СЕО 


(5)8 
(4)2 


Third : The curve of the function is convex 


upwards at X € 


(a) 3 »o[ 
(с)]0,5[ 


Fourth : The curve of the function f has ап 


inflection point is 7 


(a) C2 »2) (5) © »0) 


Fifth : The function is decreasing on the interval 


(a)]-3 ,0] (b) }-2 »2I 


@ rf 0) <0 , 700»0 » foreach x € [a »b] 


» then which of the following curves represents the curve of the function f in [а,Ь]? 


@) ©) 
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С? The opposite figure represents 
the curve of the function f 
» then f is negative in the 


interval | 


Gli 521 (50531 
(©R-[1 ›2] @ Jo »2[ 


@ The opposite figure represents the curve 
of the function y = f (X) » then all the following 
statements are true except -- 
(a) f C 2) = zero (bfc 1)>0 
(Of @)> 76) (DfCco«fc5 


G The opposite figure represents 
the curve of the function y = f (X) 


All the following statements 


are true except WePRUEERS CE db. 
(0)7-3)-706) «0. (Ю7-0»70) 
(0ic2*«i020 (4)7-2)47 0) 


Ө The opposite figure represents the 


curve of the function f » then which 


of the following is not correct ? 
(a) The function f has three critical points 
(b) The function f has two inflection points 


(с) The function f has local maximum value 


(d) Curve of the function f is convex upward on the interval ]1 , 5[ 
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e» The opposite figure represents the function f 
» then sign of the expression [ Т (0)- 7 (2)] 


(a) negative (b) positive 


(c) zero (@) insufficient givens 


Ө The function in the opposite figure +++... 


(a) has absolute minimum value and absolute maximum value. 


(b) has absolute minimum value but not absolute 


maximum value. 


(с) has absolute maximum value but not absolute minimum value. 


LI . . . \ 
(9) has neither absolute maximum value nor absolute minimum value. У 


© If the curve of the function f has two inflection points 


» then the opposite figure represents 


the curve of y = ·-------------- 


@) 09 
(6) f 09 
OFW 


(d) otherwise 


(0) By using the opposite figure which represents the 
curve of the function j (X) » choose the correct 
answer from the given ones : 


First : f (X) has local maximum 


value at X = een 
(2) zero (b) 1 
(с)2 (4)3 
Second : f (X) has local minimum value at X — 


(2) zero (b)! (с)? 
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Third : f (X) has an inflection point at X = нөөс, 

(2) zero (Б)! 

©2 @3 
Fourth : The curve of f (X) is convex upwards at X € е. 
@)]-~»2[ ОЕ 
ОЕ! @R 
Fifth : f (X) is decreasing when ХЄ 

(2) ]-  »2I (5) р» 
© -3 @R 
Sixth : The solution set of the inequality 7 (X)zOis ·-------------: 
Orai OB s 
(с) »3] @R 


111) The opposite figure represents the curve of the derivative 
of the function f : f (Q = Х 42a X? «b X 1 
» then f (1) ЖЕ LoiSISVEWWRRTKR 


9-1 ©-3 
©7 @ и 


Ф In the opposite figure : 
If the straight line L: 4 y = 3 X + 12 touches the curve Лх) 
ў (X) at X=2 » then: 
First : f 2) = s 


1 
OL; (3 x 
(c) 4.5 (4)6 
Second : 7 ушан 


1 3 
(27 Of; (45 OL 
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® If the opposite figure represents 
the curve Ї (X) »then : 
First : The curve f (X) has local 
maximum value at X 2 өөө. 


С ы (5-1 

(с)4 (4)6 

Second : The curve f (X) has local 
minimum value at X = «e 


(8)-3 ӨЙ (с)4 (4)6 


(14) The opposite figure represents the curve of f » then all the following 


statements are correct except “сс 
(а) At X = — 5 there is a maximum local value of f 


(b) f (1) » zero 
(c) At X - 7 there is a minimum local value of f 


(d) The function f is decreasing on 1-5» 1 


© The opposite figure represents the curve 
f OO » then the function fee 


m value but not a local minimum value. 


(a) has a local maximu 


(b) has a local minimum value but not a local maximum value. 


aximum value. 


(с) has а local minimum value and a local m 
um value. 


(4) has neither local maximum value nor local minim 


© The opposite figure represents the curve of 


the first derivative of the function y = f 09 


All the following statements are true 


except «n 
(а) (— 4) > zero (b) f (— 1) = zero 
Of (1) < zero @F-2).F бу» zero 


йыз! ду - datas Lati) yall | 121 


c n УДА (=) - ellas! 


тч ТУ ЖО... = 
ан Заан 4 
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(17) The opposite figure represents f 
» then the function f is increasing in 


the interval .....:......... 


Gl 
ОЛОХ! 
OR» 

@1-=›2 


© The opposite figure represents the curve f (X) 
» the straight line L touches the curve at (a » b) 
» then f (a) = ЫТ, 


(a) tan Ө 
(b) —tan Ө 
(c) Zero 
(a) 


@) (Trial 2021) The opposite figure represents the curve of 
the first derivative of the function f (X) which of the 


following statements is true for sure ? 
D f (4) « f 3) 


(II) The function f has a local minimum value at X = 5 


(III) The function f has a local maximum value at X = 1 


(2) only III OL! 
OLEI (4) only II 


@) The opposite figure represents 
the curve of the function f^ (X) » then: 


First : The function f is increasing on veeres» 
(a) ]2,3[ only (b) ]4 » =[ only 
(с) (d) both (a) » (b) 


122 


а 
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ID 


Second : The function f has an inflection point at 
(a)X=2 (5)Х-3 


(с)х=4 (d) Alll the previous. 


e The opposite figure represents y 
the curve of a function y = f (X) which is differentiable x x 
twice » then ...---...---... о! 
(а) < 0) < Of О) <) <Р) 
(f (1) « f (1) « f () (f («f («f () y` 


e The opposite figure represents the function f (X) > then: 
First : The curve of the function f 


is convex upwards in the 


interval --------:-----: 


у= 501 ОТ | 
(c) Jo ‚4[ (d)b » c together 


Second : The curve of the function is convex 


downwards in the interval -=== 


(a) }+3 »o[ Oila! 


Third : The inflection point at X = эс 


(a)-3 (b) zero 


(с)4 (d) all the previous are true. 


@ The opposite figure represents the curve of the function f (X) » then: 
First : The curve of the function is convex upwards 1 


when X Corre 
(@) |-~ »2[ (5 р» 
(с) Jo »2[ (а) a »c together 


Second : The curve of the function has inflection point 
at Xs 

(а)! (Б)2 

(с)3 (4) zero 
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Third : If f (-l= f (5) = zero » then the function has local 
maximum value at X = ove 
(8)-1 (5)2 (3 (4)5 


Fourth : The function f is decreasing for all X € 


(а)1-=›,-1[ (615 ›=[ (с) 


(4) a » b together 


e If the opposite figure represents a continuous 


curve of 7 (X) in the interval ]- 2 >4[ » then ТОО 


is increasing in the interval “гээ 
@}2-4l 

(b) |2 » 4[ only 

(с) ]0 »4[ only 

(9) ]- 2 »0[ only 


e If the opposite figure represents 
the curve of f (X) of the function f 
where = 2 < X < 4 » then the curve 


of the function f is convex upwards 


5 


ear 


(с)-2<Х<-1 only дал! 
у 
(4)-2<Х<-1ап41<Х<3 


@ The opposite figure represents 
the curve of the function f 
(then f (X) > f OQ at X € 
oL ОИТ 
ОЕ! (9) 12 sl 


124 
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@ The opposite figure represents 


the curve of the function f 


which is polynomial has an inflection point 


at X=2 »then f (X) » È CO » f (X) have 
the same sign at X € ............... 


@)R Ф) J+ »-2[ 
©) 2 ›5[ (4) 15 > 4[ 


e The opposite figure shows a graphical 


representation to the curves of the functions 
f ОЭ > РОО » f CO where f (X) is polynomial 


» then the curves a » b »c respectively 
() 00 «f 0057 00 
(Bf CO>f CO ^f CO 
(9f 09570057 00 
@f 0957: 09700 


e (2"4 session 2021 ) If f is a continuous function has the following properties : f (3) = 1 
»f (х) «0 when X <3 > f (X)>0 when X>3 and f (X) « 0 for every X #3 


» then the curve which can represent this function is 


^ A, 
х с, х, 


ws d ay 


e 
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30) Which of the following figures represents a general curve of the 2 function / in 
which f (0) =3 5 f (2) =f (- 2) 20 and f (00 » 0 when -2« X «27 


& The opposite figure represents the curve of function f 
its domain is [a , b] , then the function 
BB 00 - X.f (0) ів 
in the interval Ja , b[ 
(2) decreasing 
(b) increasing 


(c) constant 


(d) not possible to determine its monotony 


132) The opposite figure represents the curve of the function f 
where f : [a , DER, then the function 
өз POJE runn is increasing 
in the interval Ja , b[ 


(a [f сор (b) X x f (3) 
© [f CoP (d)-2X- f (o 


Ө (2"4 session 2021 ) The opposite figure 
represents the curve of the continuous function g (X) 
on IR that has a horizontal tangent at X= 1 ,if f is 
differentiable function on R where 7 (X) =| е (X| 


» then 
the true statement from the fi ollowing is 


(a) The function f has inflection point at X=- | 

(b) The function f has minimum value at X 2 — | 

(с) The function f has inflection point at X = | 

(9) The curve of the function f convex upward in Eis | 
126 
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@) (17 session 2021) If the opposite figure represents 
the curve of the first derivative of a continuous function 


f whose domain is IR » then the wrong statement from 
the following is + 


(a) the function has inflection point at X = 4 


(b) the function has local maximum value at X = 2 


(€) the curve of the function convex upward in ]- » 4[ and convex downward in |» cof 


Qfc»«fc2 


© (Trial 2021) The opposite figure represents the curves 
of the two functions h and k in the interval [a »b] if f 


is a function where f (X) = (h o k) (X) » then the correct 
| statement from the following 15 -= 


——— P ( 


| (8) The function f is decreasing on Ja › Ы 
NO The function f is increasing on Ја » b[ 
© The function f is increasing on Ја » c[ only. 
© The function f is decreasing on Ja » с[ only. 


30) (Trial 2021) If function g is differentiable twice in the interval (0 » 1[ and g (X) «0 
| and if f is a function where f (X) = g (X) + g (1 — X) » then the correct statement from 


| the following Ta 


(b) f is increasing on 15 , i 


(2f is decreasing on H , i| 
(d) f is increasing on 0, [ 


(с) f is decreasing on Josif 


37) The opposite figure represents the function f » then 
curve of the function g р OO = f ! (X) is mmm 


(a) increasing and convex upward. 
(b) increasing and convex downward. 
(c) decreasing and convex upward. 


(d) decreasing and convex downward. 


тат) 
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D The opposite figure represents 
the graphs of f and g 
Ifh (X)=f 09.в CO 


» then h is increasing on «e 


(a) J+ :-2l 
(51-2 > 11 
© al 
(à) 14 ›=[ 


& If f : R—» R and for all values of X ER » f is an increasing function » then the figure 
which represents f (X) 18 «eem 


Y. РОС 
" y, y, 3 700 у, ч 
ТОО f(X) fo) 
AX X Xx X 


(40) The opposite figure represents 
the curve of the function y = f (X) 
» which of the following 


represents the curve f oO ? 
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@ The opposite figure represents 
the first derivative of the function 
y = f (X) which of the following 
figures could be the general shape 
of the function y = f (X) ? 


y у y 
x x х X 
-10 О 1 -У |O | 
y` y ^ 
42, The opposite figure represents the graphs л. fe 


of the two functions f` » g . Which of the following 


graphs could represent the curve of the function h $00 
where h (X) = f Q9 -g CO ? X ; x 
y" 
y y, м у х у 
h (X) y. 8 h (X) 
x х 
x " " j 
О 
® The opposite figure represents the curve у 


of the function у = f (X) 
If the equation of the tangent to the curve 
at any point (X » y) isy =8 (X) which of 
the following statements is right 


алах эхлэнэ 


@)в 090 = f 09 (бв 005700) х. 
Os 00) 270) @f CO +в 00) «0 PT 
qui IO / W е (od ~ sai, 154) sop dett) yeahs] 129 
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@) In the opposite figure : 
A jug of water » water is poured in it in a constant rate 
with respect to the time and y is the height of water in 
the jug » then which of the following graph represents 


height of water (y) during filling the jug ? 
y y y y 
TA т ^ A t 


Eighth 


Questions on the integration 


Choose the correct answer from the given ones : 


O | x243) d X= inn: die 
| @ т 3 « 36 (5) ту x? +3) © 4 (х2 +3)* OPI 2+3) 
x1 
pee ae р 


1 
@ 42х-1 ()610х-19 (5)4(2х-1 (a) 4G x-v 


(x? +x) 


yf { Xd X_ х?ах a2: *ltesthenngse s 
3 L 
®з (0)6 OF; 
n 6 
r3 x^ aren ах- ED үс aen n — 


2 (5)3 OE 


© 
= 
4 Jo 
х 
© 
ji 
p|- 
x 
© 
1 
N 
© 
N 


© 


Epu 
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@Jx" dx=% -+C 9 for every ng «es 
(a) zero (Б)! (с)2 (4)-1 
вх АХА ахь с КИ! 
9! Qx-1y T 
@ 4 Qx- n^ (Б 4 Qx- n? 
(9$Qox-vp* (d х-1) 
Jex 4». ocala’ m 
? ү. 1 (2х +1)? еу’ 
(a)2x'2-3 XI DM e. T 
()2x'1i-3x2-2x1 @ 4 x-2x'i-4xi 
Ө|(х-4) ах- ОЛОК +с 
1 \3 1 1 
(21 (х+-) (b) = Х?+2х * 
(©) 1 х?+2х+- @(х+-) 
© J( -£) (x+y) (x? 4) Ne - 
5 
Өх Фу 
©) 1 x5_x-3 (olx .ix^ 
Ф.|6х5(1-4-| 4хХ= +с 
(a) 6 (x-1)° (5) x - Df Otx- — @@х-1% 
Ф јхүх-2ах= "TETTE +C 
2 (x? 3 


(8) с-2)2 +2{х-2 (Б) 2 Х?-2 97 
3 : 3 
()2 х-2)2 + 2 (Х-2)7 (4) 5 «-: 
131 
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(5 433 axe ——— +с 
XP 3 (х-1)144:(х-1)2 
@ (х-2)3 - (K-17 © 3 @-1)7 + 7 (Х- 1)2 
3 1 
(©) 2«-1)Ў +2(0-1)2 (4) 2 (K-17 «8(x- 02 
Їх(х-234Хх- — +C 
© 
(1) у 0+2) (5) $ X? «29? 
(©) тр +2'%- $ oc 2? (4) d5 K++ $ oc 2? 
Gixfa-x5axz Eo 
(@)-fa-x?) ()-2f0-x?) ©-4fa-x) @xFa-x4 
OJ xf AD -f XDA х=... He 
2 
@1[у«%] Oiler Ole? quor 
© Hx:-3x?«3x-4(x- 1? ax- — +с 
1 
q1X'-X 3 Х?-4х OF; (x°-3x74+3x-3) 
2 дуз 
(с) $ 1х7-3х7-3Х-4 @ 1 3-з3х243х-4)3 
eee _ ___ 
(| x3 (x? - eae en a8 
@ 1 
g (x? ®{Хх%-1 х 
54 2 үү 
(x^- D' +> (x?- 6 
602-1) @ тд (C - 0! 44 2-9 
ыл Йе _ 
0 —— фе 
(Vx +2)" 
нэ 
аж Э (55 (үх «2j? 
(oO x2 m : 
( ) OF (Wx +2) 3 
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Differential & Integral calculus 


6D 3 J (sin x «3: d х=... 


1 GinX+3) «c (b) Gin X + 3) 


@) 
(©) Gin X+3)* «c (d) 4 Gin X + 3)? 


[x (xb Ix )ax- манине 


хб+ 1 ac OLAT EK © х5 +{х (dx? + Х+с 


2үх 


© 
ot м 


(a) sin (3 X- 1) ® 1 sinG X-1) 
@- 


| 
= EOR T б 


(с)3 sin G X- 1) 4 sin (3 Х- 1) 
6 | csc? (3 x)d X= penc +с 

(а)- cot (3 X) (5) cot (3 х) (c)-3 cot3 X @-F cot (3 x) 
Q [sec y tany dy = ОЛКУ, +с 


(2) sec у (b) esc y (c) tan y (d) cot y 


(sin 5 X + cos? 5 x 9l d X 2 н: +с 


sin! X+ cos! X (p)! 
© + (sin? 5 X + cos? 5 X) 


| (csc Я со 
ot 


Ё 

26) +c 

б” с НЭР ш сайр 4 cot T pus 
25X cot T- sin T 

leak 


(b) 3 csc” 3X (c)- cot 3 X (d)-3cot3 x 
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69 J (sin? X+ cos? X + tan? X) х= 


@)sinX+cosX+tanX+c (b) tan X +c 

| 1 sec? X +c + cos X sec X 
© рх OK 

@) J (sin X esc X + cos X sec X + tan X cot X) d X = пне +с 


(а)3 (3X (с) zero (d) -cot x 


Є її] 4 cos (a X) d X= 12 sin (a X) + с o then a = mmn 


(3 ъз Өв (8) 12 


©) J (cos X sin? а х= NERA m 


(2) 1 sin X (b) x (c) X- cos X (d) X + cos X 


& [о cos? x- 1) d XH oe 46 
Ofen | өрөх mx Qmx 
€9  ажсо2х)4Х- — +с 


(a) cot X (b)- cot X (c) tan? x | (4)-со x 


@) |(4-свсхсо Xd X= — MÀ 


(а)4 X- esc X 4 c (b)4 X ese X&c 
(c)4 X - cot X * c (d)4 X cot X4 c 
€ J (sin3 x cos X- cos3 X sin X) d X= Е + с 


(a) sin 2 X (Б-у cos 2 х (с) cos 2 X @-F cos 4x 


cos X cos ^ —sin X sin d Xs nnn + с 
Qo [c xo Z-an xsin] 
(2) cos (x+2) (b) sin (x +2) 


I cos (x +2) (d) 4 sin (x +2) 
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Differential & Integral calculus 


& J sin X cos X cos 2X cos4 Xd X= гонение +с 
(a)—cos 8 X (b) -dj cos 8 х (С) cos 8 X (d) d; 008 8X 
Ө J tan? xcs? Xd X= Т +e 


(a) tan X (b) sce? x (€) esc? х (4)-согХ 


© | (sin? X + sin? X tan? X) d X= Т +с 


(2) sin? X+ esc? x (b)tan X- X (©) tan? x (d) sec X 


Є) J (cot* X+ со? 9a Х- - tuam nt X6 
] (8) | co x (b) tan X (©) log | sin? x| @ -4 co? x 

| NRI. шы cie + ашкы ы сыншы ш: 
@ Sandy and Youssef found the integration | (tan X + tan? X) dX > 

| Sandy solution was 4 sec? X + a » while Youssef solution was 1 tan? X +b 
| , if each of them got the full mark » then a— b = 77 


-1 ®-2 ©? ©! 


—— QO 


Га + tan? 29 cos? Xd X = ee 46 
(a)x (Б) | сов x (©) 1 ѕес? х @ + tan’ х 
Ө ја + csc X (1 -cese Xd X= —— +с 
(a) X - cot X (5) X + cot X 
© у cot” x (d) ух? + cot X 
@) | sec X (sec X + tan X) d X= P +c 
| (a) esc X + cot X (р) sec? X + tan X (c) sec X + tan X (d) sec X - tan X 
1 .. 
@)— 74 Х- РТ. + с 
| (2) cot X (b) - cot X (с) (ап Х (d)- tan X 
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Multiple choice question bank Te Ea 


хон. Х. х 
sin? X 4 2cos? X 


(2)sin x (b) cos X (с) {ап Х (4) esc X 


© Jc cos? X sin Xd X = «e +с 
ү 1 6 4, Muf 
19 (8) 2 sinf x (9-2 sin® X (€) e cos” X @-< cos® x 
СО | x? sec? (х? + 5) d X= eee +с 
1 343 

(ix sec? (X? + 5) (b) 4 sec (X^ + 5) 

© 1 tan (x? +5) @ 3 tan (Х +5) 
Є) J 10 x sec (5 X? + 2021) tan (5 X? + 2021) = = +с 

(а) sec? (5 x? + 2021) (Б) cos (5 x? + 2021) 

(c)sin (5 x? + 2021) (d) sec (5 X* 2021) 
Є) J (sin x + cot 595 (cos x - ese? X) d X = eeen +c 

9 . 7 

@ (sin Х + cot X) (b) 8 (sin X + cot X) 

© у si? X+ d cot? x (d) 2 os X- cot? х)? 
@) J cos (tan x + 1) sec? Х4АХ--...--. +c 

ni (tan X + 1) (b) sin (tan X + 1) 

= sec? X x sin (tan X + 1) (4) sec (tan X + 1) tan (tan X + 1) 
sec X 
Ө! TYTY х" С TE 
Хаа X 

| tan Х sec X (pma (c) tan X - sec X (d) tan X + sec X 
@ [ cos x £ (Sin X)d X2. +c 


M (5) f (sin х) 
5 (roo) @ 1 (f (cos x) 
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Differential & Integral calculus 


@ J [a - cot x)? + 2 cot x] Хн. m 
(a) - cot X (b) esc? x (x4 965 @ cot x 


sin? X + 1\2 
oie sin X ) dX @— eee +с 
(@)2 4 x-4 sin2x«cotx диен 
(9241 x- 1 sin2 x-cot X (024 x- І sin x- cot X 
1 + ѕіп2 X 
9l- тайж SNESSERROSENNSS +с 
(а) sec? X tan? X (b) tan X + X (Саа Х-Х (@) 2 tan Х-Х 
© sin’ X+ co X jy- 
EFTA = а. + с 
(3)1- 5 sin2x (b) Х+ 4 соѕ2 Х (c) 1 + cos X sin X @ 1-4 cos x 
cos2 X 
Ө <i. Perr +с 
(a) sin X— cos X (b) cos X- sin X 
(c)sin X + cos X (d)cos 2 X + sin 2 X 
@ [4sin^xax- 4555555252:3383 +c 
@+ cos? X (b) 4 соз? X 
(c) X-sin2 X+ cos 4X (d) 3 x-sin2x+ $ sind x 


3 [sin2 x sin? xd X= — +c 


60) 
| sin* X cos? X (b) cost X sin? X (с) sinf x (4) cos® X 
| 


(2) tan’ x (b) 5 tan’ Х (c) 4 tan 7 X (d) sec’ X 


it 210 / VA е (Ш - oblat ly Uw obs — dale. Jus Lai) ука! 137 | 
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f 
Ф J (sec X + cos ХУГА X = ereen +0 
3 
(8) + (sec X + cos 29° (b) cot X — sin x 
5 ds 
© $ X-sin2X-tan X (@ 5 Х+4 sin 2 X + tan X 


(a) sec? X (b) sec X (с) {ап Х вес Х (d) In cos X 


(2)tan X- X c (b) tan Х Хас (€) sec* X + c @ 4 tan? x «c 
@ J sect xtan xd x= 50да 5 
T sec Х+с (b) i sect X 4 c (9i tan? X c (d) ча хэс 
2 
@ aid x ах= ·.............. + с 


1414: X 
| 2 sec” X (b) sec? x tan? x (c)2 sec? x (d)x 


ee »1)4Х- — 
tan? X 4c ITI 
UD GE ATE (d) cot X csc X + c 


Ф 
| bn OAM Фу? Qe 
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Differential & Integral calculus 


@* e Ох ix 


x? (b) 3 In| X| (©) 13 x| (d) шх 


Ф| ax- 5225200225228 + с 
(2)1n]4- X | (5) ш14-х | (c) log, |X| (d) In| X| 


@ (2"4 session 2021) ff i dy = E dx s then In y? = wr + c where c is constant 


(a) In| x| (5)IxI (c)In|X жу (d) In| X -yl 


@ и: шах. -4Х ахш1п|х%-2Х°+3|+с 
-2x?«3 
Bu. de —(— n 


OF (b)2 (с)3 (4)4 


(D (2"4 session 2021) If z2 X * 2 welt 2,4Х44 бХ= н + с where с is constant 
-1 4 -1 2 
эе зээр + 
(@)In|z|-+ LIE Ove 32° O77 32° 
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@ J (2sinx+t)ax=- ҮТ, | 


(а) – 2 соз Х+ 1 | Х|+с (pass хен ие 
©-sinx- же (d)-2c05 X yg e 
x 
@ Je te а Х = PEPPER TC 


e 
(аух+е-?^ (Б) 1+е72* ()x-e?^ @x- Fe 


Г-, pt ККАЛ +с 
aes 
(8) ^+е*+х (e etui ©e?*-e%+1 ОРСЫГ 


бух (b) log X (с) X or 

T ТРПГ. з. 2 
@ "X aX= гүүр TC 

e" cr 


(a)In|e*+1| (Б) In|e**-1| (с) е е^ | (4) ше +1 


ах ах 
|= axek x te епк =... 


Cds qct Oz Om 


b 
Qo? axes. +e 

(2)2 X?* 43 x?* (5) 1 хэ езх 

ОА da gu зк 
9 Já xe d X= н... 

(8) уе” +‹ (Бе* +e (92e «c @ 4e «c 
fxe% taxes. Се Р 


3 x3 3 2 4 
(a) e* +1 (p)3e +1 © 1. е* +1 (дуз е^ +Х 
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Differential & Integral calculus 


Q[as*axe oes 
| 13” кы ‚ү 
Onn кейын (©) (13) t +e — (Ф14Х«с 
n 
(0) Je*.tan(e*)dxX= — 0 


(a) In| sec е^ | (5) In| sin e*| (€) Inl cos e*| (d) tan e” 


fer ax= —À 


(a)- cos X «c (b) sin X +c (c) cos X +c (d) - sin X «c 


Ф [sinxe***ax- — +c 
| in X cos X 
@)- esin X (5) te ecos X ©) esin @ F 
@® (2™ session 2021) f4 ѕіп2 Хею2Х4х= .-.--.-.----. Үсээ олг одамай 


(2)-2e952* (Б) 2%? * Gas (9) -4е%2 


je ax- E +c 
(a)e* Ge (Se @x+e 
OIX... pr 
- 
(a) | (x* +3) (Б) 2 mIx* «3l (©) In| x*+3| () ос зу! 
Qf Хах-.... T 
x 


(ах? (5) (In х)? © х? @ у аах)? 
07) pe San йн: 


In X 


OF 41 4с (c)2X+e (4) In| X| +e 


(2)3In| X| * c (b) 3 In| In X] c 


| : | 
© у 1а|х|+с (d) | шїїн XI c 
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In X? 
Dlimas 


eene +с 
5 

(8) $ мхі ®© 3 1х] (©) In (In | X1) @) In (3 1X1) 

X+3 =... 
@ 15 ax= TC 

(a) 1*In| X 3| (5) X * In|X- 11 (c)1 *InIX- 11 (d) X * 4In|X- 1| 
QI EFILA Resend wes estes +C 

(a) In|X+5| (b)X+51n|X| 

(c)5X+In|X| (@)X+In|X+5| 


st юэ O 
102) (1 session 2021) Ї 5—2 CTI 


eme +c » where c is constant. 


asla. 
(a)InIx- 11- (b)InIxX- 11« 
2 1 
(с)їп|х-1|+(Х- 1 (d)inIX^-2X € 1l* c 
1+1 X 
[x ах ЯКУТ: +с 
[or (b) In| 8 + XIn X| (c)8 + In| x| (d)In8+InX 
@ J undi 4.0 
PETT 
i (b)6In|1+Inx| 
@ 6 
©ту In| X * In Х| 
@ it] jue ———dXs5(nM"*csthenas ты ы е. 
Gi 5 
|® T OF (с)5 @ 10 
106) tan OD a secre 
(а)-1п|соз Ө|+с (b)- In cos Ө + c (с) In cos 0 + c cos 0| € 


= 
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2 tan X 
dM m «уй... 
QI uix tan? X ын 
(2) у tan 2x (b) 2 sec? 2 x 
(€)-Inlcos X| @-1 In| cos 2 Х| 
(0|-222Х-ах-. — HM +e 
14+sin? X 
(a) (1 + sin? xy? (охь 1 sin’ x 
©)In|1 + іп? Х| cos 2x4 Т sin? xX 
cos X — sin X 
@ СХ" 95858448646466. +c 
(a) In cos X- In sin X (b) In cos X + In sin X 
(c)In|cos X— sin X | (4) In| cos X + sin X | 
(D J csc Xd X= --------------- +c 
(а) -csc X cot X (b)- In | csc X + cot X | 
(c)sin ! x 4 cse? x 
x? 
j> ax T ESETT +c 
1 1:2 
@ 5 X?-xX+In|x+1| (b) In| X4 1| 
Lg, 1 3 EY 
(с) Х ^X (d)(X- D^*In|X« 1| 


| Onw |) Gio» Әх or 


| 1-cos? X d Х= a d sez yd 


® 

X 

| (®)(5 +1п 292 ($6 (с) + Y5*Inx @ 2 6+In92 
9 5 

| (a) ese X (6) - cos X (с) cos” x d) sin? Х 
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@ J cos! x se xa X= ТТТ +c 


@ 4 cos x (Б) É sec? x (©) cos X (d) sin x 


(00 | cos? x sec! xa X= m -C 
(a) sec X (Б) 2 sec” х 
(с) In| sec X + tan X | (d) sec X tan X 
(p [ a + tan? x) e! + "Хах = ODER, +с 


(3)e** (pe reu (027777 Фетх 


(Юшхах- среда н + с 


(a) у (in x? (p) Хх (c)XIn X-X (d) XIn x-1 
(0|хшхах- тоо +с 

(а) X? In x- x? (b) X?-Inx 

(ух-4 x?inx? (@ 2 x'mx- Ix? 
@ (на 2025] 3 SA x dn KAKE «e 36 

бух аваг - 2) Бух анх- 2) 

© x? an x3 +2) @x? аах») 


Jad X E nnn +c 


© sin? Um cos? x^ 
tan X -cot X МЕРЕ ЖК 
© sin X cos X 


1 3 3 
— csc” Xs 
Om TETTE: (d) 9 ec X 


@ | G X+ 2) sin Xd XE ee ёс 


(a) 3 X 2) cos X +3 sin X (b) - (3 X + 2) cos X +3 sin X 
(c) G X+ 1) cos X +2 sin X (d) - (X+ 1) cos X - 2 sin X 
4 
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@ it) 2x+3)inxdx=yz-Jzdy » then у z equals — M 


(2)3XIn X (b) (2 X + 3) 


©+4@x+3)Inx (d) X (X +3) In x 
Qirjox-De?***axzyz-[zdy sthen]zdy- —M— 4c 
(e? (ple*e 


(с)-е 7 (ze? 


(B if each of y »z is a function of X sthen | ydz+Jzdy= нна 


(2)d (y z) (b)Jyzax (C)yzte (d)y+z+e 


(8) 5 х?е* (b)e* (x-1) (с) х?е^+*! (d)e* Gc D 
@ J x3 e%ax=e* x( зе ЕТЕ )4c 

(9$ x* (px?^«3x? 

(с)х?-3х?+6х-6 @ i xtext+3x? 

Tt jo 

e+e 42 | 

1 1 М | 
OR O-z; e* +1 (4) 31 


бу: sin? x Gex Ogh — Qux 


(2) tan X-sec X (b) tan X + sec X 
(c) sec X-tan X (d) ese X 
(вэ!) 436 / M e (sul - шд, UY) Ам ~ Jat, uas) yalsdl 
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(0) | xcos xd x= —— +с 

| (2) X sin X + cos X (b) X sin X - cos X 
(€) sin X (x7 (d) X sin X + sin X 

@ J cos x sind xd X= мнне + с 


1. 6 1 258 14944188 
(a) е sin X-g sin’ X (b) sin” X sin’ X 


© 1 sin? x- = sinf x (4) І cost x+ $ sinf x 


BR UR A) НИНИ 
J X 4Х- tc 


1 @ -cos X (In X) (b) cos (In X) (€) – cos (In X) (9) 2 [sin (1п хр 


@ fe” (sin x + cos X)d X= — +с 
| е^ sin X (b) e* cos x (€)- e" sin x (d) e?" sin x 
LC pror REM +с 


| (2) e" tan x (p) e" sec x (©) e" sin x (d) e” cos x 


Ф 
| (a) e” cot x (p)- e" cot x (©) e* ese x (d)- e" cos x 


TD +с 


Or (bye nx ©xe*nx lanx 


X (b) f 00 (с) 09 @f co 


| 
j e” (F 09+ f OQ) dX mF x «s - 
© 


If J e?” (In x+ x )dx=te*nx+e x then a = ess 


1 | ң 
2 (5) т (с)! OL 


-- 
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LL руНегепна! & Integral calculus 


@ if sin’ Xd y=y dX › then соол 
(@\у!=е- te ()lyl2 ес + (0) у| авд өс @lyl=e** 


(iri 2 [x?e*ax 1, = хехах s then s 


(2), 71, (51, -1, = xe* 


NH. » 
(1,431, -Х6 (9)1,+21 = х?е +с 


@/а+ах®еХ'ах= ome rn 


| @xe*" (5) 2 хех“ ©)4xe*" @(х+ 4 х5)е^* 


@ е2 cos xd X= PET +с 
(21 2X sin X (b) 2 e? (sin X + cos X) 
© у e?" (sin X + cos X) + e?* (sin X+ 2 cos X) 
@ [an^ x d (tan X) = eee ё 
1 5 ils uo. 
(a) = tan X (b) з tan X tan X 


1 5 И? 3.4 
(c) = tan X+ tan Х (d) з tan X tan X- X 


(5 [ai^ xa x=. РРР + с 


(2) 4 tai! x 


(©) tan? x + tan Х 


(b) + tan? X- (ап X 


(4) tan? x-tanx« x 


J sin (® +2 x) sin (G-2X)d X= өөөөөөөӨ +c 


© 
| (2) ү sin4 x (Б) 2 св2х (©) + sin2x (d)- + cos 4x 
© 


^ snX — " 
| AN TR 

© 4+ inleos хі (5) 4 х+ = In| sin x| 

(©) X «In | tan Х| (d) X In| sec x| 
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QX s ax- Т + с 


(а) in| x* +ех| 
(6) In] x° + e*| 
(©) In| x*-!+e%-"| 


@n|x+x°| 


© a xax». — ЁС 
(1) 4 x (nx) +x (5) 4 dn x» 
()3Inlin x| (d) x (In x)? 


©) tf f(x) 2 х3 +1 then] f (0) d X = e 46 
@ $ e- yx -1 
© 4 суу хэт 
© $ с-вҮх-1 
(4) 3 a+ px 


151) In the opposite figure : 
If m (Z ADE) = m (Z C) 
„then | yd X= €— +с 


(a) tan Х+ 4 tan? x 

(b) tan X + 5 tan? x 

© tan x+ t tan? x 
] 


4.23 1444 
3 sec X+ z tan X 
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Differential & Integral calculus 
| Ninth | Questions on the definite integration 
Choose the correct answer from the piven ones : 
@ J rooax- вайне 
(а)/®-/@ Gu'reoax  (су-„]'у(х)ах @b-a 
Өг f is continuous on the interval [a » b] » then f (a) 4- JJ f (a)d X 3 eere 
| @f 9 (5) f ® (с)/ @ @f @ 
Ө, Г х?ах+ КШ у Мун. (where a # b) 
| (а)2, р х?ах (b) zero (8)2,| yax (d)b-a 
Ё ты ne 7 » f g(x)dx=2>othen,|* (2/00-3800-514х 
15: (b)-8 (c) 10 (d) 14 
Өт, [?у(х)ах=4 > then ЛЕ [3 f (X) - 1] d X equals ----------- 
(a)9 (b) 11 (c) 12 (4)-8 


Ө If f is continuous function on the interval [2 » 7] 
7 4 
„еп, f(x)dx+,] f (X) dX a AM 


®©, fooax (b) zero 
©, rax (4у)2,Г fax 


3 3 
Ө If f is a continuous function on R »_, J f(X)dX=7 » Ч 1(Х)4Х--1| 
‚еп f f (X) d X equals НөөөөөөөӨөө 


(a)-4 e (с) 18 (7 


Qr, Ѓ }(х)ах+ „| f(X)dx= J" f (X) d X » then b may be equal oee 
| (a)2 (b)4 (с)! (d)8 
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п Multiple choice question bak _ ——————————- Zn 


© If f is an even function » and is continuous on the intervel [- 4 » 4] 


2 
i | foodxe20 ‚ feo dxe6 sten: ,] (х) Хе оне 
(а) 8 (5) 14 (€) 16 @ 26 


(D if f is an odd function and continuous on IR and _ А | f (X)dxX=-3 
4 
JJ feoaxen then о] f (X) аХ= eee 


IKOE (Б) 6 (6)8 (4) 0 
3 4 4 
Or Г ғо)ах=5 » 4 fooaxe2 » ,| 705)4Х-6 
shen | f (X)dxX= — 
(а) (b) 13 (с)-3 (4)-1 


Or f faxt S fooax« | rooax-o 
jen „| f (X)dX= Dk kot. 


(2)4.5 (b) 9 (€) 12 (d) 18 
Quir f rooaxesmen f (19700) ах, | у(хуах- ойды 
| OF (b)7 (с)9 (à) 11 
] x3 Р 
Df a 
| =i (b) zero OF @4 
(D _„|'(ах?+ьх+с) d x depends on ЖКТО 
| (a) value of b (b) value of c (c) value of a (4) values of a T) 
(pir | rooax-zeno » then f (X) may be ............... | 
2 
[e +! (5) x (сух-1 (4)х-1 
0x X «1d X)2 versie о 
(4)-1 (b) zero (с)! am 
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1 2-1х)ах= 

| 2: ma ©)! (d) zero 
БОЁА 

© ,! mqpiteÁ 

| 2 5 ©-6 Gs 

e 4 (4 4- TC cos 2 X) d Хэ «es 

o. р 2 sin JEZ d Z = eee 

jer Ox ӨР (4)8 л 

@,! р cos? Xd X= es 

19 e$ (55 (07 (d) zero 

Qf MX ax- Wc. 

| (а)0 (b)! (с)2 @-1 

DS xe da mousse 

| 9% Orn or on 

“Тэрэн rm 

| (@)! (p)e-! (Se @e 

@ of sin хах+п] cos XdXs eere 

| on T 94 $2 

p.i d... 

| (01 (5)2 OR (De 
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3 
S х(х-зуахе н х е 
Ч = -2 -729 
| * OF ©) 08 14 
@ ,J°13-xlax= какан 24 
| - 18 o O7 
Q, ix?-4lax= D 
| (@74 (b) zero © 154 @-6 
3 
QJ сс-01х-214х------ 
-2 
| : 2 Oy) 95 
irj ах-)ах=9 > a€z';tdlenas- 2 
| e (b)4 (с)1 (4)-3 
Quir, [ 2xdx=5 > thenk = Stay 
Әз OF (с)! (д) +2 
Quia «2«b sand | 1x- 21d x 24 then 51... —n 
Quir, e%dx=2 dw =12 ə then a =.............. 
@8 (5) 12 ОЎ or 
JJ ext +e dx= onis 
12 1 
[e = 9 @s} 
€) J 0n d XE eeen 
1 
| е (Ы)е ($)1 ON 
@ J" Isin xlax- Хонин 
(5)20 7, (c) 40 (d) 40 л, 
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Ф I ДЕУ О а «өлөн 
0 


(a) zero (5)2 OL OE 
2X-1  -IgXs2 

Iff (X)= 4 тахил 
(irf р “ne sthen_, J 1(Х)4Х- 

23 ON (6)6 (4)7 

|Х-1| Ха! А 

Qirroo- "TEN йз sthen Lf f(X) A XE sm 

= Ox: 9 (7 
Quir f Ixlaxe32 tena = -1 
| @8 (b) -8 (с) +8 (9) zero 
Ө | 16-16Х “422554: square units. 
Qi ax —Á P 

64 16 1) 
| 3 Ъз (с)4 @ Ч 
Gr [^ y axa 3 sthen k= з 
| Zero (b)! (с)2 @3 
2 sin 
©.) x? ах=............,,, 
| (a)-2 (b)-! (с) zero @! 
л 

Qf Ad Xem „then д] ах» ced la 
| 2m (5) 3m (c)6m (d) 12m 

RiP pee унаа o —— 
Ер 
| (а) 20 (b) 16 (c) 12 (d) 10 


gsi IG / Y f (sU - cL, ШЫМ! by — alis Lalii) ууа]! 
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Or l (х?+ку=16 y then k Serenes | 
Joe $4 om GO /— | 


D If f (Xx) » f (X) are two continuous functions and if f (6) 2 4 » f (6) 23 
ofM=145f (7) =5 » then | f (Ху4 Xs sere 


(2) 10 (5)2 (c) 18 (d)8 


ame 


@ J e*ax- ID 

Jou (ъ)1-е (c)e-1 (21-1 

@ Ii the function f is continuous » f (5) 29. » f (D) 24 sthen | 34700 f CO d X= enn 
| Go (5) 38 (6)103-2 (4) 50 

P os 
© „! X^ecos Xd Xs se 
| "H (-2x (сул, (уг л 
Qui E axem E ose 

о) тах X7 In where 0 « 0 < o then Ө = ............... 

JU Л, т л 
| (215 Or (x @= 
Gir(.] хах)? = |" х?ах,аєв* ,thena= n 
| (2 OX (с)3 з 
Фи, ах?-1у4х=ю-2 a then К = ·.............. 
| (а)6 (ъ)4 (c)2 @! 

@ 1f - | sin? ха x= zero » then a = —À | 
| (a) zero Or | Oi OF 


k+2 6 4 | | 
Birl (X? +X” -—2)d X= zero » then k =............... 


(8)2 (533 ()4 OE 


54 


El 


a 
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a 
i || f(2dzz4a'-2asc s then ¢ = ............... 


| (2-1 (Б)! (су2 (4)-2 
—— Cc C3 m — Ee c 
(ifm ^n € x and] (m Xn X)d X2 15 then | (mX »nx)dx- —— 
| 9" OL © 20 @ 30 
Qr f is a differentiable function on R and f (1) 4 4 5 f (3) = 10 
3 ^ 
„еп || [f G0 XH (X)] d x = ............... 
opz (b) 24 (©) 26 (d) 28 
Qu sin?’ xd.x+ 4)" G -cos? 9 a x= этан 
| (а)2л ул (с)-л (9-27 
© (тна 2021) га »>bE]0 „TE then [^ tan? хах, [ес xd x=. өөө 
| (а)а-ь (b)b-a (c)1 (d) tan b – tan a 
El ———— Д E ASE йш, Бл cd i ors 22 асаж ee E 
1 л 
л 2 sin X (1 + cos 2 X) _ 1 _ 
@кҥо<а< and J? 927 57^ axe y thena- КОКК 
л л JU IU 
©? OF ©F @> 


| 
3 
G (2 session 2021) If f is an even continuous function in R and ‚| f QOdX=5 sthen 
P [f O!-f O0] d X2 eee 


(a) 15 (b) - 10 (c)- 15 (4) 10 


| | e 
(D) 1t f (00 is defined on Rand f - 99 = f CO and. J /004Х-245 | /004Х-16 
1 
этеп | fO0d Xs 


(4)-8 (b)4 (c)8 (d) 20 
лон -3 3 
(Dit f is an even function and 4l “|(Хх)4Х-10 ro F(X) d X58 ,(һћеп---............ 
@,! fooax-2 ОЯ! / 004 Х--2 
© f fopax=26 (4) J FO dX 18 
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ч 
5 
1 — 
4 X42 Х= 6 
3 ЭР 
(8), хуй Х ОЙ! zx 
© d xt [o (d) All the previous 


Ql eere ax- о 0-60 axe. T 


(а) 12e? (p) 12е“ (с) 12 €* - D (@) 24 @*- 1) 
@ If ди Hance » then one of the values of 0 equals +з 

(a) 30° (b) 45? (с) 60° (d) 75° 
@ idt (х 2020)? d X = ----------..... 

1 2 4 

@3 (03 EOI @з 
Quir [ r00ax-20,,[ 0) ах=25 then, | Fax- fax pan 

(2)- 10 (b)-5 (c) zero (4)5 
Quir х2 +2)ах=9% , Јах=4,епахь= — 

(а)! (Б) 15 ($)2 (4)25 

2021 К 

Фу 09 = e+ then] 7004Х- — 

(2) zero (p)! (2 @3 

Lim [L равах] 

(a)3 (b)5 (с)9 @ 16 
@ 1f Gx?^-2x9dxs2a where a €R* »thena € eee 

(a) [0 » 2] (b) 10 : 2] (с) р +f (à) hi sel 


156 


Scanned with CamScanner 


— ——————————— Differential & Integral calculus 


12 
@ If f is a function where | 1(2Х)4Х-10 
» then which of the following is correct 7 


24 

Ou! f(0dts5 Opl fy at=20 
1 

(0,1 fWdt=s ORETTE. 


@ If f is a differentiable twice function in the interval [a sb] and the slope of the tangent 
of the function f at X = a equals 1 and the slope of the tangent of the function f at X = b 
equals ү2 » then, [^ 2 f Q9 f (X) d xe а. 


(9-2 (b)-1 ©! @2 


@ If k is one of the roots of the equation : X^ — X? — 6 = 0 then 


„Гах 25 дан“... 
(8)3 (5)4 (с)5 (4)6 


2-Хсо8Х 
Ed ($e xus x) 


(2)In 1 (b)In2 (c)Ine OLE 


(a)I,= 2 (b)I, 21, 


(с) I, 51, (4) can not be determined. 


| x 
n а fh 
| If f is continuous on the interval [0 » Л] and integrable » "| f(Mdx=2 zi fax 


(a) f (X) is an odd function. 
(b) f (X) is an even function. 
: л 
(с) The curve of f (X) is symmetric about the point (5 ‚0) 
д 


(d) The curve of f (X) is symmetric about the straight line X = 7 
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® In the opposite figure : 


the curve of the function y = f (X) 


8. 
theng f F(X) AX aeee 


(a) 12 
(с)-4 
@) In the opposite figure : 
Pi [гоор f (X) d x2 eee 
зэв 
64 


© In the opposite figure : 


The straight line L is a tangent to the curve 
y =f (X) at the point A (1 › 2) 

1 
беп iJ. f (X) A Xx s 


(a)-3 = 
(с)-1 (4) 


[86] In the opposite figure : 
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(9 In the opposite figure : 

| IfLis the tangent to the 
curve y = f (X) at the point 
А (3 »3) » then 

T xf ooax- — 


(a)-2 
(5)2 
(с)4 
(4)8 


(88) The opposite figure represents the curve of 
the function y = f (X) and g (X) 2 X. f (X) 
» then fé (X) d X= cien 
(a)-1 
(5)-2 
(€)-3 
(4)-4 


@) In the opposite figure : 
If ABCD is a square 
m (Z AED) = 90° 
1 
» then of (BOY d Xs errem 


92 
OR 
©? 
On 
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Multiple choice question bank __  _ — ———————. 


Choose the correct answer from the given ones : 
If f (X) 21-sin2X › 70) = 4 then (5) = — 


Questions on the applications of integration 


л, 1 л, 
(2-2 (0-2 (с)! @» 
© 2 = csc? x , ys2atXz2T ,theny= prac canat 
(3)-2-cot X (b) 2 - cot X (c) -3- cot X (d)3 - cot x 
Qi 2X4 = > y= 3 at X= 1, then y = эээ? when X=e 
le +1 (Б)е+1 (с)е? (e +1 
Düt =) Se jaetaan 
{2х +1 
(@){2 х+1 (5212x«1«6 ©) 2 {2х+1 (à) 12x «144 


Өнгөө-Ї(х-1)2х2-4х-1)4х > f (—2)=1 »then f (3) = -------------.. 
(a) 54 (b) 86 (c) 98 (d) 106 
Qul rooax-x?- x? s then f (0) f (1) = «one 
(а)4 (b)3 (c) zero (4)2 
Quir Ч axqinixi+x? +e ей FOUG & «ues 


(3) X? * x41 (Б)х?+х? +1 (с)2х? +1 (4)х? +1 


@ The equation of the curve which intercpted 7 units » from negative direction of y-axis and 
slope of its tangent at any point on it = 3 X? +42 ›1$............... 


Он (уу-Х7-2Х-0 


(Суу-х?-7 (Фу= Х'+2х-7 


© If f 00 = sin X + cos X s еп) Q9 + f (X) ах = oecon. 
(a) zero (b) constant (c) 2 sin x (@) 2 cos X 
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Orol d x > then} (2) = TUA 


(а) does not exist OFT ©2 @1 
(itf f£ 0o d X 2 g OO e, goo dx ein dc, s then f (2) + g (2) =. 
=] = | 
4 Ж (с)2 @4 


(D (1" session 2021) If хӯ = -у= Запі X= 1 when y 2-2 › then the relation between 


(а)1у1=1х+31 (6)1у+31=1х1 (@)у+х=-1 @y+2x=0 
Oe” session 2021) If 3 "cs aya 2X+ 1 and X = 1 when y =- 1 » then the relation between 

Х»уіѕ SE үл 

(а)у#=х?+х-3 (Б)у?=Х*-2 

©y*+x?=0 (y *12x?- 
@ if: f 092 In Xand f ( 21» then f (2) = 

@ ny2 (5) In2 (с)ш4 (4) 8 

2 
(B (Trial 2021) rfo 2227 d X where f (1) 20 then f (e) = isss 
2 1 1 2 

(9-5 ®-3 3 (53 
(01:17 = y cos x and y = 1 when Х- 0 then «7 

(зуу- es^ X (Bysze* 1 (c)y sinX=1 (d)y secX= 1 


@ it f (x) =e% andf (023. » f(O)=5 then f (X) 9 
(2)e* « 2 X4 (Б)е^+3Х+4 (c)e* +4 (e * «x? «4 


i "ee 
© If slope of the tangent to curve of the function y = f (X) at X = 1 equals – 1 aad 
4 ~ 
f ()=X+1 thenf 227 


@-2 он ©! @? 


єз\б 216 / ҮҮР (г! — clini’ fy 182211 sis = оа halii) уа х! 
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© iff oo =6x-4 , f (022 » f(02-4thenf (X) = 


(3)-2x?43x-4 (6) х?-2х?+3х 
(d) х?-2х?+3х-4 


(с)зх?-4х-4 


Феј оо = [Ne] > 1(0)-1 » 0) =0 sthen f (0 = тее 


@-f 00 (5f 09 (с)-ў 09 Of о) 


e If the slope of the tangent to a curve at any point on it (X » y) equals 4 eX, f 0) =2 
» then f (— 2) ES фол Тед 


| (a)4 (p)4e* (буе * (d)2e 


D If the slope of the tangent to the curve : y = f (X) at any point on it equals 6 X + a » where 


a is constant » if the equation of the tangent to the curve at the point (1 »— l)isy24-5X 


» then the equation of the curve is 8-5 
@y=3x?-4 (b) y=3X?-11 X47 


(с)у=3Х?-4х+7 (y-23x^-1 x-4 


ё) If the slope of the tangent to the curve y = f (X) at any point on it equals sec? X - sin X» 
the curve passes through the point e , >) » then the equation is --------------: 
42 
(a)y = 4 sec? X+ cos X- 1 (b) y 2 tan X- cos X- 1 


(с)у 2 tan X + cos X- 1 | (d) y = tan X + cos X 


e If the slope of the tangent to the curve of the function f at any point on it (X » y) 
» equals 4333 » and the curve passes through the point (e » 5 e + 7) » then the equation 
of the curve is «es 
(a)y=5X+3In|X|+4 (b) y=5X+In|X|+6 
(©)y=5X+3In|X|-3 @y=X+7In|x|+4e 
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© The equation of the curve passes through the point (1 • 0) and the slope of its tangent at 
any point on it equals X e іѕ seeen. 


(1) 1 х?2+еу=1 4 OME 1 х2=1 4 
(97+ Xl @X+e%=2 

(26) If the slope E: the tangent to the curve of the function y = f (X) at any point on it 
equals КЕТҮ where X > 0 and the curve passes through (e » 4) » then the relation 
between X » y is «m 
(y 2 3*Inx (Б)у=2{3+1пх 


()yz3*Inx (ф)Йу-213-10Х-5 


[27] If the slope of the tangent to the curve of the function f at any point (X » y) lying on it is 
given by the relation g (X) =X eX and the curve passes through the point (-1 » 3) » then 


the equation of the curve is -------------- 
@fOj=-e *(X+1)+3 (Б) 100 --Xe-* «x-e 
| (с) 00) =-ех(х? + 1) (8) 00) =е7(х+1) +3 


e If the slope of the tangent to a curve at any point on it (X » y) equals X (1 X+ 1) and 
the curve passes through (0 , H) » then the equation of the curve is y 2-7 


GTI A С)21х41-45 


3 5 
3 2 3,1 
-$ «0241 (4) 5 X*0?*4 


i 1 
@) The slope of the tangent to the curve of a function f equals 5—5 and the curve passes 


through the point (3 50) » then f (6? + 3) = veer 


l 
(а)е? +1 merh (0-3: 1 Q? 


@) The slope of the normal to the curve а! апу point on it (X » y) equals 3-2 X » 
then the equation of the curve given it passes through the рош((1,1)15............... 


@y=F nI2x-31*2 (ys 5 12 Х-31+1 
()у-ш(2Х-3144 (d)y=In|2X-3|+1 
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D If the slope of the tangent to the curve of the function f at any point (X » y) lying on it is 


Кя 4 . . 
given by the relation g (X) = -X€— 2? then the equation of the curve if it passes through 
( 


x 
x -Xe X x 3 
_—Хе 1 = 4e +5е 
(а)у= Х+1 45-14 (ЮУ Х+1 2 
x 
x й Хе 1 
26 - MN = - = е 
тесте -5e (Фу Spi 2 


: éy | -x 
D 1f the curve of the function у = f (X) passes through the point (0 » 2) » dX . x 


and Z > 0 for all values of X ER » then f (X) = 7 


ye 
(2)3*e-* (515 +е-^ O 3t”? Y3 te? 


А Й 
® If the slope of the tangent to the curve at any point on it is given by the relation ix =2Xy 


and y = 1 when X = 1 then the equation of this curve is ·-------------: 


(2y22e*^! (p y=e* © ye% (Ч) y=e**! 


D If the slope of the tangent to the curve : y = f (X) at any point on it (X › y) equals : LE 


» then the equation of the curve » if we know that it passes through the point (1 » 1) 


(@)3y?=3X+2x? (Dy -ax? 
(с)3у*=3 х-2 @3y?=3x+2x?-2 


© If the slope of the normal to the curve у = f (X) at any point on it is (2 y + 1) csc X if 
we know that the curve passes through the origin point » then its equation is 


2 : 
(a)y°+y=sinX-] (D y! +у= сов x- 1 


(суу * y esc y cot y 20 @y? +y = (аш ху? 


@ The slope of the tangent at any point (X 5 y) on the curve y = f (X is equal to 3 х2-6Х-9 
and the local maximum value of the function f is 17 5 then the local minimum value of the 


function f equals ............... 


(a) -17 (b) -15 (с)7 @15 
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d? y 
@ fy f OO» сү. Жыны X * b where a and b are two constants and the curve has an 


inflection point at the point (0 5 2) and a local minimum value at the point (1 50) 
» then the local maximum value to this curve = 


EIE 


(a)3 (5)4 (с)5 (4)6 


38) If y =f (X) = < and the equation of its tangent at the point (2 , 3) which lies 
on the curve is : 3 X-4 y+ 4 20 , then the equation of the curve is ............... 
-Х1-2 Эмч a = -L 
(а)у (®)у = +х (©у= XX (@у=х-= 
@ Ify=f (х) x7 =601 — Х) and the curve has а local minimum value at the point 
(0 »— 6) » then the ima of the curve is ............... 
(@)y=X°-3x? (Б)у=6Х-3Х°-6 
| (Qy23x?-x?-6 @y=x?+6x7-6 


| 
| 
Ф (2" session 2021 )Ifysf (X> Ч 
at the point (X »— 1) which lies on it is redd to the straight line : y = X — 3 »then the slope 
of the tangent to the curve of the function f at any point (X » y) lies on it equals ............... 


| (2)e?*! (pye^*? (jer (Qe? 


=e *! and the tangent to the curve of the function f 


41) (1° session 2021) If P = f (n) where Р » n ER* and the rate of change of P with respect 
to n varies inversely with n » f (1) = 200 and f (Үе )= 10 s then f (3) = ~~~ 


(2) 100 In (3 е2) (5) 200 In (9 e) 
(€) 100 In (e? + 3) Qu 200 In (9 +e) 


42) If the slope of the tangent at any point (X » у) on the curve of the function f is 
2 


inversely proportional to X and the slope of the tangent equals 2 when X = 4 and y =2 


(a) 8In|X|+2 (b) 8 In| X| 4 2-81n4 


28. | (d)4 In| X|-2 
(©) x t3 = 
[165 
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If the rate of change of the slope of the tangent to a curve at any point on it is equal 
to 6 X — 2 and the slope of the tangent at the point (3 » 1) that lies on the curve 


equals 2 » then the equation of this curve is ............... 
(@)y 2X?-x?-18 

(pysx-x?-2x-12 

(€)y 23X?^-2x-19 


(d)y 2 X?-x?-19 x 440 


The capacity of an empty vessel is 1400 cm? » water is poured in it at a rate (2 t + 50) ста? / sec, 


where t is the time in seconds ; then need the time to fill the vessel = -+--+ sec. 
@x бугд 
(с) 70 (d) 700 


A liquid is leaking from a small hole in the bottom of a vessel filled with the liquid. If the 
volume of the liquid changes at the rate of (0.4 t — 40) сш? /sec. » where t represents the 
time in seconds and the volume of the liquid is 980 cm? after 30 seconds from the start of 


leaking » then the capacity of the vessel = --------------- cm. 


(2) 1 000 (b) 2 000 
(с)3 000 (4) 4 000 


140] If the rate of change of area of a lamina is а (in square centimeters) » with respect 


166 


to t (in seconds) by the relation cA =e 9?" , if the area of the lamina at the begining 


of changing is 140 cm? » then area of the lamina after E minutes equals ............... ст: 


(а) 145 (b) 145-564 
© 145-е75 (4) 45- eis 
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Choose the correct answer from the given ones : 
Ó The area bounded by the straight line: у= X » X21 » y= zero equals ээс? 


Jo: ®? ©! @1 


@ The area of the planar region bounded by the curve : y = X? and the two straight line 
y=0 » X=3 equals ve 


(а)6 (b)7 (с)8 (@)9 


Q The area of planar region bounded by the curve : y = X 3 and the straight lines : 
Х--1 » X=1 » y=0 equals ·-------------: 


(a) zero (54 (9i (4)6 


© The area of the planar region bounded by the curve : у = X 2 +4 and X-axis and the two 
straight lines X=-1 » X=2 equals зеет 


(a) 15 (Б)9 (с) 4 4 (4) 12 + 
Ө The area of the region bounded by the curve : y = 2 X — X? and X-axis equals --------------- 
4 7 3 
|ei $4 93 Ор 


© The area of the planar region bounded by the two curves :y =X? › y= x 


ЖУУЛУУ УУ square unit. 
7 +. 
(a)! (5) 15 Ору: @? 
e The area of the planar region bounded by the two curves : y? 2 X sy = X? equals зз 


jos OF oL @$ 


Questions on the areas and the volumes of revolution solids 


Ө The area of the planar region bounded by the two curves : у= Х › у= X equals --------------: 
| =) 


161 4 OF 


© The area of the planar region bound by the curves : y = X^-2X*1 s у=Х+1 


=й © + © @F 


ы НЭГ 
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D Multiple choice question bak ___ ~~~ ann 


@ The area of the planar region bounded by the curve : ул 1X7 1 and the straight line 


y =X -3 and X-axis equals нөөс 
1 
OR © zero 954 @? 
sib MCI UAI с ркан. 
@ If f is а continuous function on the interval [a » b] and A is the area bounded by the curve 
of the function y = f (X) » the X-axis and the two straight lines X — a » X=b 
ə then A 2s 
b b 
(a), lylax (Б)! yaxl (oO, ydx ОЛШЕУ 
OMB ы айай ыш... сыйы шшен шщен ЫДЫ Шы аыр ы ace ata аны 


(12) The area of the region bounded by the curve X y = 4 and X-axis and the two straight lines 
X21 » Xz3 equals A: 


(a)21n3 (b) 41n3 (c)31n3 (4)3 ш4 

UEM Сэгс anas ilc eC Leu. eiue ————À 
© If the area bounded by the curve y = X 3 and the two straight lines y 20 »X=a 

where a € R* equals 4 square units » then a = 77 

OL oL ©? @! 

ME E EE E Ey rr NER 
(14) If the area of the region between the curve y = X ? and the straight line y = k X 

(where k > 0) equals 4.5 square units then К=з 

3 9 

Of OF (02 @? 

od PEE a a mL E 
© The area of the region bounded by the curve (X — 2)* = y — 1 and its tangent 


at the point (3 » 2) aiid the y-axis equals зе area units. 


(a)4 (b) 6 (©) 9 (d) 12 


(9 The area of the region bounded by the curve Х = 2 – y? and the y-axis 


equals еее square units 


212 412 812 1612 
3 3 (d) —3— 


@ (275 session 2021) The area of the region bounded by the curve y - 1 = е X And X-axis and 


the straight lines X 0 » X - К where k > 0 equals сес square unit 
(а)ек-к+1 (pe *k« 1 (c)e* *k- 1 (dyek-k-1 
168 
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Differential & Integral calculus 


; 2 
(18) (2"* session 2021) The area bounded by the curve y = f (X) where y 2n- Л X= 2 and 
X-axis equals ТҮТИ square unit. 


91 6i 94 93 


Ф The area of the region bounded by the curve whose parametric equations y=3t? »X=6t 


and the X-axis and the two straight lines X 20 » X = 12 equals еее square units. 


(a) 48 (b) 96 (€) 132 (4) 192 


6) The area of the region bounded by the curve у = d=? and X-axis estimated Буше 
units equals XS XXE NEN 


07 (4 ©2n OLE 


@ An architect has designed an arc -like entryway of a hotel whose equation 
y=- 1 (X — 1) (X - 7) where X in metres. How much does the glass cost if this 
entryway is covered by the glass which costs L.E. 1 500 per square metre = L.E. --------------- 


(2) 9 000 (b) 27 000 (с) 54 000 (4) 63 000 


22) An advertising company produces a poster to market an item. If the poster is shaped 
as an area bounded by the curve of the two functions f and g where f (X)=2 X 2 
and g(X)=X 4 _ 2 X? , then the area needed of adhesive paper to produce 1 000 posters 


for this item = +--+ square units. 
25 600 12 800 
Оша 05 
25 600 12 800 
© 3 (d) 9 


| 


| 


@) In the opposite figure : 
If f(X) = х?-4 X +3 then the area of the shaded region 


menn square units. 
® ца 
© (4)8 


1 


әј 2190 


(уу! &% / YY е (lal еза, 453 hy – Ју аш) уа! 


Scanned with CamScanner 


п Multiple choice question bank — _ ————————— ——————————— | 


D In the opposite figure : 
represents the curve of a quadratic function 
» then the area of the shaded region 


BE recien Ee ук square units. 


© In the opposite figure : 


The area of the shaded region = -.............. square units. 


26] In the opposite figure : 


| 


The area of the shaded region = ............... 
(a)4 

OL | 
(c) 12 х 
(d) 16 


Square units. 


00 SS PS M МЕР | 
то їл» оч Фоч о 
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iE a а аныз Differential & Integral calculus ————— 


@ In the opposite figure : 
The area of the shaded region = ............... square units. 


(a) 20 (Б) 45 
(925 (0) 


28) In the opposite figure : 
If f Q0 = es » then the area of the shaded 


region = 0007 square units. 
ОН (be 
(c) e? (d)2 


29) In the opposite figure : 
Iff Q023X 2 + 2 and the area of the shaded 


region = 33 square units » then K = «77 
(1 (52 
ОР @4 


€) The opposite figure represents à quadratic function 
» its vertex is (k »9) » then the area 


of the shaded region = rr" square units. 
О; (9 
(c) 12 (4) 18 
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——— — —. na 


D In the opposite figure : 


The area of the region bounded 


by the two curves : y = X2 and y = | X | Р 
equals = ТИТ 

@2_,J°x?-xax (5), - x7) dx 
(у2, х-хЭах (4), х-хдах 


© In the opposite figure : 
The area of the region bounded by 


the curve у = Х and the straight line y = X Ё 
equals --------------- 

(8) jJ o3-xax Daf -Dax 

( «-x5ax G2, J ec-x»ax | 


© In the opposite figure : 
The area of the shaded region = square units. 


©! (3 
©? (3 


e In the opposite figure : 


The area of the shaded region = нөөөөөөн square units. 
7 

(92 OR 

OL OL 


172 


. hd 
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Differential & Integral calculus 


© In the opposite figure : 


If the region A between the curve f (X) and the X-axis Y 


equals 8 square units » then " ( -f (x) d XS rans 
x 


12 (Б) 13 3 
(c) 14 (d) 15 y 


e The opposite figure represents the curve of the function f : f (X) =- X (X — 4) 


»then all of the following are true except -+++ 
QI fooax= f fax 

OS foodx=2,f fax 

© |J If@lax= f tooax 

@_J rooax=,f fooax 


[37] The shaded area in the figure is equal to 
| (а)л+2 
| ()2 


© The opposite figure represents the curve of 
the function f » then the area included 


between the curve of the function f 


and X-axis equals «n 
X 
@ J одах 
X x 
© J '/ооах+„[?/004Х 


© J rooax- , J^ r00dx 


@ |. ^ rooaxl 


173 
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m Multiple choice question bak | —————————- | ——. 


In the opposite figure : 


© 
A part of the curve f (X) is drawn in interval [а › b] 
» if the area M equals 5 square units 

» and the area N equal 3 square units 

» then ШЇ: d Xs eem 


8)-3 ©-? © 


(40) In the opposite figure : 
If A, = 5 square units »A, = 2 square units 
sA, = 8 square units 
5 5 
hen f fO9ax« J 1f Cd xe er 
(a) 15 (b) 20 
' (с) 22 (4) 26 


o In the opposite figure : 
4 
f [ fooaxen 
and area of the shaded part = 28 square units 


4 
„еп | T dace кана 
(2)- 16 
OL 


(42) If each of f and g is a continuous function and 
the graph illustrates the curve of f (X) and g (X) 


and A, = 3 square units » A, = 2 square units 


»A, = 4 square units 


which of the following statements is not true ? 


@ J їг 00-в0014Х-1 © S [sco - f Cola x=-2 
© Г [f co-geoldx=s @ S їгсо-а со) 4х-4 
174 


” 
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(B) In the opposite figure represents 
the curve of the function y = f (X) 


3 
ad J FOOdx=85 | 1 70014Х-12 


@) In the opposite figure : 
If the area of the shaded region = 10 square units. 


5 
‚йеп | IT MO SRF die з... 
(a)-4 
(c)- 12 


© The opposite figure represents 
the graph of the function y = f (X) 
If the area of the shaded region = 7 square units. 


» then 2 f'OOUX s sirr square units. 
(2)25 (b) 23 
(с)21 (d) 19 


(b In the opposite figure : 
4 6 
If f /004Х-8, | /004Х-3 
» then the area of the shaded 


region = «enn square units. 
(a) 4 
(b)5 
(c)6 
(4)8 
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> Multiple choice question bank 


(0) (2' session 2021) In the opposite figure : 
4 
Itfo923(x-1? » | 8004Х= 150; 
then the area of shaded part equals нөсөө 


square units 


(2) 131 (b) 123 
119 115 | 
© © | 


а 
© In the opposite figure : 
If the area of shaded region = i square units 
, then a2 
1 
Өр» (ъ)1 
3 
(с)? (4)2 


Мишиг MEM... шшш lll 


(49) In the opposite figure : у 
If the area of the shaded region = 2 square unit 


o then k = ----:::----::::: 
(a)2 
(5)3 
(с)4 
(4)5 


gs ge ————= 


@) In the opposite figure : 
ABC is a right-angled triangle at B 
AC touches the curve y = 1 - X? 


at X= -i then the area of 


2 
the shaded region = area units, 
81 115 
32 32 
115 81 
96 64 


176 
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Differential & Integral calculus 


@ (15 session 2021) The oppostite figure represents y 
the curve of the two funcions : ysa X -2,y- ax 
If the area of shaded region equals ы Square units. 


» then the value of the constant a = eccu. x x 
1 4 

(27 

©! 4 

© 1 
3 

(4) 2 


© In the opposite figure : 


If y, is acurve of a quadratic function and 


1 
у, is a curve of a circle of center (O) ; then 
the area of the shaded region 


Ванн square units. 
@)9 

(b) 12 

(©)15 

(4) 8 


б) In the opposite figure : y 
The straight line ¢ is tangent 
to the curve y = X? + 1 at (1 » k) 


The area of the shaded region X | x 
OV 1 
Sini square units 
(@)3 | 
y 
(b)2 
Ө, 4 
3 
(d) 3 
2 e" 
450416 / ҮҮ е (гш! = os! laiti бај [177] 
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Multiple choice question bank 


D In the opposite figure : 
If a>0 , then the area of 
the region bounded by the curve 
y= x and the X -axis and between 
the two straight lines X = a and X = 2 ais «7 


(a) increasing when a « 4 and decreasing when a > 


l 


: А А 1 
(b) decreasing when а < = and increasing when a > 


2 


(€) increasing as a increasing and decreasing as a decreasing 


(d) constant » it does not depend on the value of a 


mL---- 


55) In the opposite figure : 
The area of the region bounded by 
the curve of the function f and the two 


straight iines yi and y, where : 


2- 9 


[56] In the opposite figure : 
If the area of the shaded region = 3 square units 


4 
»then | 1004 Хагшиөөнөөн 
(a)3 
(c)5 
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G The opposite figure represents the curve 
of the function f : f (X) = x? 
Ci 
‚еп A, = 
2 
@7 © 
4 
©7 @ 


-4 л alo 


58) In the opposite figure : 
A= 2 square units » 
A,= 7 square units 
jen „] f GO Xs eere 
(%)5 OF 
(с) 15 (@) 19 


& In the opposite figure : 


If A, is the region bounded by the two curves 


у-4Х,Х2-4у »ШепА,:А,:А, = оноор 


(2)2:1:2 (b)1:2:1 
()1:1:1 (4)3:2:3 


@ The opposite figure represents the curves 
of two functions f » р in the interval [0 » 9] 
If ffo9ax- f водах 
o then a = ees 
(a)3 
(b)4 
(c)5 
(4)8 


ary 
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Р, Multiple choice question bank 


@ In the opposite figure : 
| fO)=X? +1 
» then k which makes 
A, =A, equals «em 


(62) In the opposite figure : 
If the curve of the function f (X) is continuous 
and convex downward in the interval [2 › 8] 
5 then J f OO d X can not be сз 
(a) 28 (b) 30 
(c) 32 (4) 34 


[63] In the opposite figure : 
f is a function defined on : 
the interval [2 › 6] and f (20 
is a continuous and one-to-one 


If the shaded area = 13 square units. 
6 
„беп | “1 O5 SS e eee 


(2) 18 (p) 19 
(с)20 (4)21 


[64] In the opposite figure : 


The area of the shaded region 
EE n»n square units. 


үз» 


A 
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Ө The opposite figure represents the curve of 
the function f^ (X) in the interval (0 , 6] 

If A, and A, are the shaded regions 

A, = 20 square units, 


‚А, = 7 square units » f (0) = 2 » then the 


greatest value of 

the function f in the interval [0 56] equals -.............. 

(a) 13 (b) 15 
(c) 22 (d) 29 


@ xE »4] and f (x) E[5 » 8] , then J fooaxe 65 


(а) ,4] (Б) [5 › 8] 
(©) [6 » 12] @ [15 »24| 


9 If the region bounded by the curve y = X ? and the straight line y = 2 revolved a complete 


revolution about y-axis » then the volume of the solid generated by revolving 


2 2 2 2, 
OR! ydx ORA ydy (сул J хах OLA! х2ах 


[68] If the region bounded by the curve y = X 2 and the straight line y = 2 revolves a complete 


revolution about the X-axis » then the volume of the generated solid equals ·-------------- 
12 

OLME E OLI (4-х%)ах 
ӨЙҮН 

(ул ,fa-x*ax Orp! x*ax 


69) The volume of the solid generated by revolving the region bounded by the two curves 


y=X? , y=1acomplete revolution about y-axis is 


181 
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a Multiple choice question bank ——————— ÀJ 


@ The volume of the solid generated by revolving the region bounded by the two curves 


у= Х? , y=1acomplete revolution about X-axis equals «= 


: 4 zi 
(а) 5л б) л ©5357 (Ф-2л 


— 


@ The volume of the solid generated by revolving the region bounded by the curve 
SHeX 2 and X-axis » and the two straight lines X 2—2 » X= 2 а complete revolution 


about X-axis equals vss 


eT 5 OT 2 Qm 


Ф The volume of the solid generated by revolving the region bounded by the curve f (X) = x? 


» X-axis » X = а where a CIR* a complete revolution about X-axis equals --------------- 


OPE OL © | (ффяк 


73) The volume of the solid generated by revolving A ABC such that A(-2 »0) » В(1»5) 


: C (4.0) a complete revolution a bout X-axis = ·--.--......... cubic unit. 


(a) 25% (b) 50 л, (с)75 7 (4)90 x 


(74) The volume of the solid generated by revolution the region bounded by the curve y? = 2 a X and 


the striagh line X = b where a » b ER" half revolution about X-axis equals зс: cubic unit. 


Onar (b) Tt b a? (c) Tab (d) rate? 
Ө.|лхах- n 


(a) Perimeter of a circle whose radius length r 


(b) half the volume of a sphere whose radius length 
(c) half the perimeter of a circle whose radius length r 


(d) half the area of a circle whose radius length r 


182 
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h 
@ ; | Md ee 


(a) volume of a circular cylinder whose height (h) and its base radius is (r) 


(b) the area of a sphere whose radius length (h) 


(с) the lateral area of a right circular cylinder whose height (h) and its base radius is (r) 


@ лт +e 


@ The volume of the solid generated by revolving the region bounded by the straight line 


y =X +1 and the two straight lines X=0 » у= 2 a complete revolution about X-axis 


@ zn (b)4 ORE: (@зл 


erie ee es ае ЫА 
(75) л | (4 — X?) d X is the volume оЁ--- 


(2) a sphere whose radius length is 4 units. 
| (b) a right circular cone whose height is 4 units. 
(с) a sphere whose radius length is 2 units. | 


| (4) a right circular cylinder whose height is 4 units. 


@ The volume of a solid generated by revolving the region bounded by the curve у = X (X - 2) 


and X-axis a complete revolution about X-axis equals e 
5 4 
(8)-2л (37 
16 
л @ 15 


16 
15 


@ The volume of the solid generated by revolving the region enclosed by the curve y = 2 x? 
and the line y = 8 Xa complete revolution about the X-axis is equal to е 
4 
е 2v 5 үздү? 
OLA 8х-2Х224Х Onn (8X-2X*)*dX 


4 
= 24 2ү2 
ул, Гввхд-ахбах (а)л,Г @х*-64 Фа х 


тз 
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D When the region bounded by the curve X = Ty ‚ 1 < у < 4 and y-axis revolves a complete 
y 


revolution about y-axis » then the volume of the solid generated measured by cubic units 


2 


@) 2л (5)312 л (с)2761л2 (d) 5 Wlog 3 


[82] The volume of the solid generated by revolving the region bounded by the curve : 
у = sec X and the two straight lines: X20 » X= Ж a complete revolution about 


X-axis = «eee cubic unit 


OE Or OF (013 л 


(83) The solid generated by revolving the region bounded by the two curves y = tan X 


‚ у = sec X and the two straight lines X = 2 > X= E a complete revolution about | 


X-axis measured by cubic units equals ---- 


л? л? 2л? 
Oka )> Clas @ 20° 


@) The volume of the solid generated by revolving the region bounded by the curve 


f О) =ү25- х2 and g (X) = 3a complete revolution about X-axis = ----- cubic unit. 


232 244 256 268 
3 л (b) 3 л (с) 3 л 3 л 


85) The volume of the solid generated by revolving the region bounded by the two curves 


у = sin X and y = cos X and the y-axis where X € [o , x] a complete revolution about 


X-axis equals ·.:.:.........., cubic unit, 
1 


(а) тл Opi OPE (@л 


[86] ABCD is a trapezium in which A (050) » (2,0) , C (255) » D(0,3) 


» then the volume of the solid generted by revolving the trapezium ABCD 


a complete revolution about X-axis = ·............... cubic unit 
98 160 223 -х 2 
бул Olen Bn (pna 
184 
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@) The ratio between the volume of the solid generated by revolving the curve of the function 
y = f (X) about X-axis a complete revolution : the volume of the solid generated by 


revolving the same curve about X-axis two complete revolutions = «e 


(а)1:1 (1:2 (2:1 (9) 1:4 


Ө The ratio between the volume of the solid generated by revolving the curve of the function 


y = f (X) about X-axis half revolution : the volume of the solid generated by revolving the 


same curve about X-axis two and half revolutions = eee 


(8)1:1 (b)1:2 (5:1 (91:5 


89) The ratio between the volume of the solid generated by revolving circle with equation 


(Х- 5)? + у? = 9 a complete revolution about X-axis = -------- cubic unit 


(a) 8 л (b) 27% (c) 36 л (9) 72% 


90) If A, is the area bounded by the curve y, =x » the X-axis and straight line X = 2 and A, is 
the area bounded by the curve y = X and the straight line X = 2 » V, and V, are the 
volumes of two solids generated by revolving the two regions A, » A, a complete 


revolution about X-axis respectively » then эс 
= 1. 
@)A,=A,°V,=V, (03:52 
4, 
2 


(ОУА, 5А, V, 2 1 V, (d)A, = 


@) In the opposite figure : 
The volume of the solid generated by revolving 


the shaded region a complete revolution 


about the X-axis 2 «77 cube units. 
32 128 д 
(4) л 5 
256 512 л 
Окы 5 
зб 018 / YE p (201 = быль?!) #5! uns = Joi bas) ука! 185 
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[92] In the opposite figure : 
The volume of the solid generated 
by revolving the shaded region 
a complete revolution about the 
y-axis equals sss cube units, 
(247 (5)67 
Osn OR 


® In the opposite figure : 


The volume of the solid generated by revolving 


the shaded area a complete revolution about 


the X-axis = ---------:-..-. cube units. 
T д 

9r (2 
2 JU 

бул @л 


@) In the opposite figure : 


The volume of the solid generated by revolving 


the shaded area a complete revolution 


about the y-axis = ·.............. cube units. 
4 
(037 ($a 
16 
(с) бл (9) 3 л 


95) In the opposite figure : 
The straight line L is a tangent to 
the curve y -1 2 X-2 at (3 »2) » then the volume of the solid 


generated by revolving the shaded region a complete 


revolution about the X-axis equals ·.............. cube units 
4 3 

(а) зл (47 
1 2 

(037 (4) 3 Л 


186 
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(0) In the opposite figure : 


The axis of a right cone lies along the X-axis and its vertex 
at the origin » then its volume = ............... 


OLPMOGETE 


[97] The opposite figure represents the curve : 


y= In X and the line X =e › then the volume of the generated solid 


by revolving the shaded region a complete revolution about 
the X-axis = --------------: cube units. 

1 
@зХ OL 
(с)зл (Ф)9 л 


98) The opposite figure represents the curve y = X 3 and the line X = 1 у 
» then the volume of the solid generated by revolving the shaded region a 
complete revolution about the y-axis = cube units. ах * 
Oj | 


2 
Okk 0) 57 
© л ORE. 


@) In the opposite figure : 
The volume of the solid generated by 


revolving the shaded region a complete 


revolution about X-axis =" cubic units, 

5 
or Ofn 
ore @: 


— 
эк n| 
Цалин 


187 
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@ In the opposite figure : y 


If the volume of the solid generated 


by revolving the shaded area a complete x 


oh----- 


revolution about X-axis on the interval [a » b] 


equals 8 Xt » then b? = a? = see 
(a)8 (12 
(c) 16 (4) 20 


@ In the opposite figure : 
If the volume of the solid generated by revolving 
the shaded region a complete revolution about X-axis 


‚ equals T (el? — e 2) cubic unit » then: К = +e 
(a)5 (Б) 10 
©» @-s 


(9 (2"4 session 2021) In the opposite figure : 
If the volume of the solid generated by 
revolving the shaded region complete 


revolution about y-axis equals 8 Л cubic 


units » then a = ·::.::.....:,., 


(4)8 (5) 16 
on OL 


103) (1° session 2021) In the opposite figure : 


If the volume of the solid generated by revolving the 


shaded region included between the curve Xy = 3 » the 
two straight lines y = 1 » y =k and y-axis complete 
revolution about y-axis equals 6 7t cubic units 


, then k Г.Э”ЛТҮҮҮГГҮТГ 


(8)4 (b)? 
(c)3 (4) 15 


188 
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(0) In the opposite figure : 


First : The area of the shaded region 


95 Ф3 
T OL 


Second : The value of the solid generated by revolving the shaded regíon a complete 


“ЭГ square units 


revolution about y-axis equals ··..-.......... cubic unit. 
64 128 64 
(a) 320 (57 л OFT (4) 57 
Third : The volume of the solid generated by revolving the shaded region a complete 
revolution about X-axis equals + cubic units. 
(a) 9.610 (p) 10.8 7 (c) 127 (d) 12.8% 
MURDER Ее 
(5 In the opposite figure : 
12 2 
it. JU (f 00) d X = 135 Л » then the volume 
of the solid generated by revolving the shaded region 


about the X-axis = 008 cubic units. 


(a) 35 7 (6) 257 
(c) 20 x (4)157 


(7) In the opposite figure : 


If the volume of the solid generated by revolving 
ibe units 


the shaded area about the X-axis = a ct 


and about the y-axis = b cube units. 


, then which of the following statements is true ? 


(2) а = b and the two solids are congrunet, 


are not congruent А 


(b) a = b and the two solids 


(c)a» b 
(d)a«b 
189 
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D 


@ Which of the following figures » the volume of the solid generated by revolving about the | 


X-axis equals the volume of the solid generated by revolving about the y-axis ? 


105) In the opposite figure : The curve /(Х) =6 ne 
» then the value of k which makes the shaded 


region as small as possible equals сезе: 

1 3 
(012 (512 
©? (24 


109) In the opposite figure : 
The area of the shaded region 
when the area of rectangle 
ABCD is as big as possible 


equals ЖОРУУ, square unit. 


110) In the opposite figure : 
If B = (12 »0) » then the greatest volume of the 
solid generated by revolving the shaded region a complete 


revolution about X-axis = n cubic unit. 


(a) 48 7 (b) 36 л 
(c) 24 7, (4) 18 л 
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Practice Exams 


Answer the following questions : 


Lim “үну = өөөөөөөө à 
@0 ®©! © @e 


The length of the radius of a circle increase at a rate 2 cm./sec. » then the rate of increase 


of its circumference at this moment is ............. cm /sec. 


x ®Т o OE 


© If the volume of the solid generated by revolving the shaded 
region included between the curve X y = 3 › the two straight 
lines y= 1 » y = k and y-axis complete revolution about 


y-axis equals 6 JU cubic units » then k = «+--+ 

^ (5)2 

(с)3 (4)15 
© ify =cot 5 x беп 245 у2= Т 


OF (b)-5y (05y ` (4)-5 


(431Х1«1 (b)|X|>1 (c) X»1 (4)Х«-1 


arem nsn 


If y? = 1 -iz then y Sy) = 


Ty (d 


(2)3 x^ (D-3x^* OLEI OLEI 


X | 
7 eee О М озне»... + с (№ { 
la Xe (where c is constant) 


| 
(a)In|X- H-z (b)InIX - 1] 1. 
()InIx-1]« x- 1? (Da ne dia ul. 
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Exam 1 —— 


Two ships move from the same point on the same time » the first ship in direction of east 
with velocity 60 km /hr. and the second in direction of south with velocity 80 km hr. » then 
the rate of change of the distance between the two ships after 2 hours from the beginning 


of motion = vs km/hr. 


(a) 100 (b) 50 (с) 200 (d) 400 


In the opposite figure : x 
If 0023 (X- 13 » | g Q0 d X= 150 » then the 
area of shaded part equals зз: square units. 

(a) 131 (b) 123 x 
(c) 119 (d) 115 y 


(X) 
! 800 


Ф) The tangent to the curve : X = cos 2 0 andy = sin30at0 =O is ·-------------- 
(2) parallel to y-axis. (b) parallel to X-axis. 
(c) parallel to the straight line y = X (d) parallel to the straight line y = — X 


Ify= е^ x e X x e3X x хє ОТ ап SE? , БЭ 


(2)1 (b) 10 (с) 55 @ 65 
= Е. See 
0 <а<2, dur. амин шигч мутар 


sin 2 5 " 
() 2 2 ОЁ: э OF 4 © 6 
“күз E DEDE 
Е equation of the tangent to the curve y=be а at the point of intersection with the 


y-axis 15.............. 


x EM cU (p)ax*byz! (c)aX-by=1 (@ 2+2=1 


b 27 


| 4 sin 2 Xe? Xd X2 6 + c where c is constant. 


(6) 2¢ e? x OK evs 1X (4)-4ег 25 
Ку das) а! 


(а)- 2 всо82Х 


ЕТУДЕ 
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I) 


a Practice exams 


The derivative of sin? X with respect to cos? X is «mmm 


(a) -Qtan? X (5) tan? X 


2 (2 
(€) - Gin? X + cos? X) (d) cos" X - sin" X 
[a +cos xP d X= көнөө +с 
3 
(a) (1 + sin х) (5) 5 @ + cos х) 
: 1 
()4 X*2sin x« t sin2x (d) 5 +2 cos X+} cos 2X 
| 
ах aX | 
Ја х= к ec o then К = e | 
е е | 


1 1 
(а)а+ь (b)a-b Oe (Ds 


(ir the function f : f (X) 23a X? — b X — 5 has local maximum value at X = 1 


then =. "—Ó 
a 


(a)-9 (5)9 (с) 20 (9) - 20 


Фи the perimeter of a triangle is 8 cm. » the length of one of its sides is 3 cm. » then the 


maximum area for this triangle = ............... cm? 


(a)3 (b)2 | (c)4 (4) 5 


2 
Фи а and b are the absolute extrema of the function f : f (X) = јх +X-2 5 Xs2 


2 2 5Х-6 » Х»2 
in the interval [— 1 ‚ 3] sthen at b = ............... 


o OR: (044 (4)655 


и|2Хх-1)6259554х-ул-| 4у»йеа| 4у- ME 


(2)? **5 c OL STET OS 393 T: -4e e 


Dır f is a function of fourth degree » then the greatest possible number of the inflection 


points equals +11 
@? (01 (3 (a) 4 
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ne se Exam 1 


ff (X)=aln|X| +b X? + X has critical point at X=- 1 ‚Х=2 sthen a b = eee 


@! 0-1 ©2 O7 


2 

Ify=f 09, M = e *! and the tangent to the curve of the function f at the point 
у "P : : 

(Х»-1) which lies on it is parallel to the straight line : y = X —3 › then the slope of 

the tangent to the curve of the function f at any point (X » y) lies on it equals ............. 


OGAR Ger ger @е 


a р нгш ы} E E 


If f is а continuous function has the following properties : f (3) = 1 > ГОО «0 when X «3 


f 09» 0 when X > 3 and fo9 « 0 for every X #3 » then the curve which can represent 
this function is ............. 
n 
195 
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If f (X)=sin2X then f (2) = initia 


(a) zero (5-2 (9-4 @-6 
CONFECIT 


(2) sec X tan X (b) In| sec X + tan X | 


(с) соз”! x (d) 4 sec? X 


© The equation of the curve passes through the point (0 » 1) and the slope 
of its tangent at any point on it (X » y) equals XX? + 1 is ............... 
(у= 4022-13-42 ®y=4 
©y=4 742-2 @у=3 «03-2 


Ó The opposite figure represents the curve of the function 
f -f OQ = X? +a »if the area of the shaded region 
equals 68 square unit » then a = -.............. 


(41 OL 
©3 (4)4 


1) In the opposite figure : 


The length of the square increases by rate I cm/sec, 
» then the rate of change of the shaded areas when 
the length of the square side equals 16 cm. equals 


EID cm2/sec. 


@? 094 (с)8 © 16 


4 
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: xdi " dy 
If sin X cos y Sin y cos Хе 1, then ass = — T where X sy &]o 52 2[ 


(a) cos (X - y) (b)sin (X - y) (c)! (4)-1 


dR— - x3 
уак R » f QOz X^ *aX?- 12 Х+ 1 and the function has no critical points 
„Чеп a Є............... 


0 ]-6112 ›612[ — (1-3 3l (©) + 12 » 12[ @ 6 56 


© In the opposite figure : 
If the volume of the solid generated by revolving 
the shaded region complete revolution about 


y-axis equals 8 Jt cubic units » then a = -- 
(a) 8 (b) 16 
(c) 24 (4) 4 


Ô The absolute minimum value of the function f (X) =x? + 9 where x &[-3 »3] 


(8)312 (5)-312 ($)3 (4)-3 


фть equation of the tangent to the curve : Xy = X! at the point (1 » 1) which lies on it 


(4)Х-1-0 (b)y+X=2 (c)y-1=0 (4)Х-у=0 


Itf (4 х) =1XP othen fC Dom 


(4)-48 (Б) 48 (c) 14 (4)! 


n 


fysx"*lenx^7! 1 „пеп =% = eene 
@)һ+1 (хїн! ©) Xn (d) X"! ls 


| Х-2 dd Kav + c (where c is constant) 
+4X+4 


4 еу 14 RS 2 
(3)In|z|- 2 (p)InIzI* 7 IM 3 (97 32 


Ifze X42 »then |5 


Scanned with CamScanner 


D 


g Practice exams — ~ oUm d 


If the function f : f (X) = sin X + 4 sin 2 X » xe]o 2] » then the function f ............... 
(a) has a local minimum value at X = Л 
(b) has a local maximum value at X = х 
(c) has not a local maximum value at this interval | 


, IU 
© has a local maximum value at X = ^r 


| 
logy. 46 dy 
ЦУЛ Se og. m » then у = ST 
1 
(09 (b)! Gu er 
Фи the function f : f (X)=X * 28: where a EIR’ › then the function is decreasing in the 


interval ............... 


(a) ]- = »o[ » Jo ›=[ (b) Ја | 
(с) ]- = sal (à) ]- = »0[ » Ја of 


@® The opposite figure represents the curve of 
the continuous function g : g (X) on R that has a horizontal 
tangent at X = 1 » if f is differentiable function on IR where 


f o9 =| g OO | »then the true statement from the following 


(a) The function f has inflection point at X =- 1 
(b) The function f has minimum value at X 2 — 1 
(с) The function f has inflection point at X = 1 


(d) The curve of the function f convex upward in ]- 1 s1[ 


Bx 
4 My 
ай х? "ert 


9-15 | OFB m (с) zero ORB 


21) The area of the region bounded by the curve y = 6 — X? and the str 


straight line passing 
through the two points (3 » — 3) » (= 2 » 2) equals зен. square units. 


56 55 2 
OL OR ©? OF 


198 
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In the opposite figure : 
| c€theline X + 3 y =6 , then the greatest area of 


the isosceles triangle ОВС = ............... square unit. 
(a)2 (5)3 
(с)6 (4)9 


By discussion the convexity intervals upward and downward and point of inflection 


(if exist) to the curve of the function f where f (X) = (X ~1)* + 3 the curve 18 зз 

(a) convex downward on the interval ]- = › 1[ and convex upward on the interval ]1 5 of 
and it has no inflection point. 

(b) convex downward on the intervals ]- » » 1[ and ]1 » of and it has an inflection point 
atX-1 

(с) convex downward on the intervals ]- » 1[ and ]1 »ес and it has no inflection point. 

(d) convex upward on the interval ]- с › Ц and convex downward on the interval ПЕ 


and it has an inflection point at X = 1 


2 
In the curve equation y = f (X) if 23 = a X + b where a » b are constant and the curve 


has an inflection point (0 » 2) and local minimum value at the point (1 » 0) 


sthen2a+ b=-- 


(a)6 (5) 12 (c)- 12 (9) - 60 


a] LO ae. енән 
На»1»5»051| х4Х-4| х dX then 


1 
(а)а=Ь @)a=-b @a=t (035156 


The opposite figure represents the function f 
and the straight line L touches the curve 

of f at the point A (3 » 5) and g Qo-2x.f X 
, then g (3) = 

(a)3 

(b) 1 

(с)5 

(9) 8 


ooo 
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Practice Exams 


Answer the following questions : 


. 4a 
if Lim EO NI =a? + 4 then the value of constant a = «e 


x—0 


(a)-2 -4 (с)2 (9)4 


лах 5іп Х ee ee 
Ө „| xx 
O-n ®° 
GL (4)2 л 


© If f is a function of: fOQ =X? +a Х + pb has local minimum value = 3 at X = 1 
5 then ab =: 
(a)- 48 OR 
(92 (4)-12 


© The equation of the normal to the curve y = In (tan X) at the point which lies on the curve 


and its X-coordinate equals a 18 e 
()4Х-8у-7 (5)8у»4 Х-л 
()4Х42у-7 (4Х-2у-7 


If the area of the region pounded by the two curves y = X 2 , y =k X equals 2 square units 
y q 2 


» where k > 0 » then k = e 


(a)9 (b)3 (c)6 @ 12 


The slope of the tangent to the curve of the function y = f (X) at a particular point is i 


and the X-coordinate of this point decreases at a rate 3 units/sec. » then the rate of 


change of its y-coordinate equals = unit/sec. 


| E d 
(2-41 (6-3 с) (9) 5 
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Qt the opposite figure represents the curve of the first 
derivative of a continuous function f whose domain is R 5 


then the wrong statement from the following is «s 


(а) The function has inflection point at X = 4 


(b) The function has local maximum value at X = 2 


©) The curve of the function convex upward in ]- со 5 4[ and 


convex downward іп ]4 » ce[ 


@fC3)<f C2 


@фих=ша (1 +y) sten 23 = —— at X=2 


(a) 0-5 (b) 0.2 (с)! @5 
T iac аса от РАНЫН с^ -------- 


aX+b aX+b 


The derivative of ith re t 
© ive Exc ee respect to ———] 


a b 
эн (1 (cx cay Onurr 
ee ee ane 


If y 2e X^-^ and2 y = m X? y where X#0 a then m = --::-------- 
эн (^ (93 @2 
dois ee ee a citar 


Ф 

The opposite figure represents the curve of the function 
1:100- 23 in the first quadrant » then the coordinate 
of the point A which makes the perimeter of the 
rectangle ABOC has minimum value is 77 


(3) (4. ,16) (Q5 
(©) (1 »4) ) 


If f (39 = (X +3) е^ , then the curve of the function f convex downward in the 


interval з + б езе | | 
~ § 500 

(a) ]- ~ ,– 5[ ОЈ 4 | | 
( № |- 05 9° ^| 


( 
0 / 
Эй 


(01-55-4 
2 
ди BIG / Үс (o дув дан yall ы, 
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Practice exams —— ——— ————————————————————————————————. 


4 Xx? -ax 
If 
ee -2Х?+ 


m (02 
203 (04 


;dXzIn|x*-2x*«3|*c sthenas «mnn 


= X 


; : X 
If the slope of tangent to the curve y = f (X) at any point (X » y) on it equals (e^ — e 
then the equation of this curve is сн өөө given that the curve passes through the point 
(0 » 4). 


(ауу=е*+е^+4 @)y=e%+e%+2 
(Qyse*«e*-4 (Qyse*«e*-2 


In the opposite figure : 

Two squares having hte same center and their side lengths are 
1 cm. and 4 cm. » if side length of the first square increases by 
rate 1 cm /sec. and side length of the second square decreases 


by rate 4 cm./sec. » then the area of the shaded region after 


p Seeond ............... 
(a) stop increasing instantly. (b) stop decreasing instantly. 
(c) increases at rate + length unit/sec. (d) decreases at rate 4 length unit/sec. 


19 When Sameh calculated the value of f (tan X + tan? X) d X the result was 4 sec? Ха 


while the result when Youssef calculated the same integration was 4 tan? X+b 
If both of then got the full mark » then a — b ............... 


@-! ®-т (91 ©! 
17 |? а у=[4Х » then In yl- Нөөөөөөөө +c where с is constant 


(a) In| x | (b) |X| 
(c) In| x * yl (d) In| Xx -y| 


(a)! (b)e-! (с)е +1 De 


авиа, 
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m onm CD c EE E CM лл _—- Exam 3 SSS Эн 


If y =a (1 —cos 8) » X=a (0 + sin Ө) sthen 27. = Өөөөөөөөөө 


(а) tan Ө (b) cot 0 (S) tan 5. @ cot $ 


е2Х 
Ї-ү4Х- ИТТ + с 
25 ifs 
ех 2 e 
2 
L S 1 
3 e* @ x 


Let f (X) = (cos 205 X , then f (zero) =з 


-3 (b)-2 (с)-1 (4) zero 


= » then у z equals ............... 


(2)2 XIn X (b) (2 X+3)Inx 
© > 0 х+3) пх @ х(х+3) In x 


If f (X) is continuous decreasing on the interval [0 > 10] and has a critical point at (4 » 2) 


which of the following must be false ? 

(a) f (4) has neither local minimum not local maximum value. 
(b) f (4) does not exist. 

© Ff) =0 

(d) f (4) «0 


Itf oos —— А в (X) =3Х then A [op 00] = - — at X=-2 


@ 52 OL © 3s (05 


| 21 
If the volume of the solid generated by revolving the region bounded by the curve y = ki 


and the two straight lines X =k » X= 2 k where (k > 0) a complete revolving about X-axis 


equals л cubic unit » then k 2^ 


2 
@ (1 OF, @з 


- —e— Ф 
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Practice Exams 


Answer the following questions : 


X+a a wads ыан 
If Lim E = L » then the value of a= 
x—0 


(a) zero oy (ge @-! 


: (7) i 
© If f is a polynomial function » where f (X) is 7" degree then f" OQ 18 sorrera degree. 


@ 10^ O7 (o4 (2 


Ө|сах- — КЫ +с 
1 3x 
cii iad (9e @з° 


ieee tee =н Lee лиг” 


© The opposite figure represents the curves of the two functions 
f(H=aX-2> g (X) = аў if the area of shaded region equals 
5 square units » then the value of the constant a = 
1 
2 (b)! 
1 
3 (4)2 


Ob Ok (92 OF: 


The opposite figure represents 


& Ify= - » then the rate of change of + with respect to X Е ДИ ан 
| (х+ 1)? у 


the curve of the function f then 
the sign of the expression 


[f 0) - f 2)l is ............ 


(2) negative. (b) positive. 


Zero. (d) not sufficient givens. 


19 The absolute maximum value of the function f : f (X) = X In X where X € [e? 5 e] 
equals ............... 


-267 (b)e (c)2e (a) „ег 
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MUTTER a ti i Exam 4 —————S5 


аа ней + с 
[px © 2 xi«ix! 
3 1 

(0)3-х3-4 х? (04 X74 9 x? 


ei a ' 
| Xin x? mee * € (where c is constant) 


(2)2In In X| (Б) + in|inIx1l 
(суюїшх1| @ In| x| 


d 
Quite 7 -x+y =0 » then 73. (at X = 0) equals ХҮЛЭЭ” 
= ша: 1 
$- 3 (с)! (24 


Q The volume of the solid generated by revolving the region bounded by the curve y = X? 
and the straight line passes through the two points (0 » 6) » (1 » 7) 


a complete revolution about X-axis equals ............... cubic unit. 


500 665 500 
(2^ (527 (с)55 7 3 д 


(а)тапх-Х+с (b) tanX+X+e (с) sect X «c (4) 4 tan? x «c 


(ir f an even continuous function in IR and "d 1004Х-5 
» then Д" [f 09 – О0)]аХ= 


(a) 15 (b)- 10 (с)-15 (d) 10 


А 1 
Фву discussion the increasing and decreasing intervals of the function f : [- , e] ——» R, 
f O9 = X- In X we get that : 


, q1 
(a) the function is increasing on the intervals | - | | and 11 »e[ 
і І interval |! sel and increasing on the interval È А | 
(b) the function is decreasing on the intervé Е - 


(с) the function is decreasing on the interval lk ‚1 [ and increasing on the interval |! , el 


. | 
(4) the function is decreasing on the interval k , el 


205 
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D Practice exams 


A man of tall 180 cm. moves far from the base of a 3-metre lamp post at a rate of 1.2 m/sec, | 


» then the rate of change of the length of the man's shadow = sree m./sec. 


(2 (Б) 15 (с)225 EMO 


If f : f (X) = log, e » then fos 
| -1 
(x Ox 
кт (log е)? (1п ху 
© x (d) X 


зу? У 22X« Land X21 when y - 1 » then the relation between X » y is ............... 


yesx'ix-3 (py -x*-2 
| Oy «xo (Dy «12x*- 
2t+2 


The slope of the normal to the curve X=e' » y =e at the point which lies on the curve 


and its X-coordinate equals one is ............... 


A 2 
©- 2 e? (b) 2e (92€ (805 


If y = cos X » then (13. 


zero OR QI (9) cos2 X 


If f (X) = x - 3) (X + 4) » then the curve of the function f is convex upward оп -- ээс 
e (5)1-4 »3[ 
(oh t (d) -  »3[ 


If f Q0 = x^ aen P(E )= — 


(a)-2 (5)-1 Ён (4) 


РҮҮ ГУ 003 


22311 J ;:0X -24x- 0 заж s then a +b = sss 


OF; ©! (3)3 


Dr 
e 
O 
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In the opposite figure : 


AB is a tangent segment of the circle 5 AD is 


B 
D 
secant where DC = 5 cm. If the rate of change of SS 


the length of AB equals 1 cm min. Then the rate = 
of change of the length of AC when AC 24 ст. 


equals .........-.- cm /min. 
L 12 
©? ©2 On @3 


If f is differentiable twice function іп the interval [- 1 5 1] where f (X) is increasing on 


Н1» 0| and f (X) is decreasing on ]0 » 1[ , then the statement which is certainly correct 
from the following is ---- е 

(a) f (0) is a local maximum value of the function. 

(b) the point (0 of (0)) is an inflection point of the function. 

(с) the function f is increasing on 1051| 

(d) the function f is decreasing on ]O : 1[ 


in the opposite figure : 
If AB = 5 cm. » then the area of 
the figure ABCD is maximum 
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Practice Exams 


Answer the following questions : 


If Lim 


x—oo 


(MM ee у then c a cmm 


@)a+b (pa-b (c)b-a | Ош» 


Ап empty container › its volume 45 cm? » water is poured in it at a rate 5 cm?/sec. 5 


the container becomes full after ............. seconds. 


(2)9 (5) 135 (с) 45 (4)5 


If Ї (3) undefined » f (X) > 0 when X #3 » then the curve which can represent the 


Ol? 23 4 5 


Э The area of the region bounded by the curve y = 3 X? 4 5 X-axis and the two straight 


linesX2-1 » X=2 equals.............. square units. 


od OL (с)-2! (4) 16 
208) 


Я 
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Orl dz 


———_—_—_—_—_—_—_—__———————— е ин Exam 5 


= 
Өту 12 (sec x + tan x) where x & ]o | sthen 1 (13) = — 
(a) 2 sec X (6) - 4 see x © 1 sec x (d)-2 sec X 


The shortest distance between the straight line : X — 2 y + 10 =0 and the curve y? =4Х 
equals сое length unit. 


Oj (5)515 © #5 (22 


d 
QI Х13-у53 and X = 1 when y =- 2 ; then the relation between X » y is 
@lyl=1x+3] ®ly+3l=1x| 
(уужХ--1 (фу»2Х-0 


2 Eel 
Qj d X= -------------- + c (where c is constant) 
e 


(22x«e^ (p2x-e* ()2*Ine* (22-e* 


© The volume of a solid generated by revolution of the region bounded by the curve X y =3 


and the two straight lines y=1 » у=3 and y-axis a complete revolution about X-axis 


equals ............... cubic unit. 


(4) 12 7. OLL (с)4л (4)6л 


ч 
Ф) f , в are polynomial functions f Q9 = сх? +g (X) og (1) =К and g (1) = 6 where c »Каге 


constants, If (1 » 5) is an inflection point to the curve of f s then k -c S ves 


(2)- 11 (5 (су! -5 


The function f : f (Х)--1Х 14 1 is decreasing in the interval «7 


(3) ]o » of (&) ]- = »ol ОПЕ (@ 1- =». Ц 


бу 20м х= уйслаЄ 
ome = cot Xma > 0 when 59 9 hen at. эээ 
dx d 


Z 
(3)]-2 »2[ (6) R-[-2 +2] (с)]-е,2[ ()8-1-252| 
ib TG / YY e СТЫ ЕО AUN alae ~ ats als) ук) 
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Practice exams 


Ф In the opposite figure : 
If m (Z ADE) = m (Ż С) s then J y d X= е Le 


(a) tan Х+ 4 tan x 


() tan x+ J tan? x 


(©) tan Х+ J tan? X 


4 ` 
@ if j (20) is continuous ‚f (4)=-3 ‚| fœ@ax=8 „еп | ХУ OQ dX = е 
| sl ®- @-2 (9-7 


2 


: Фу 
® Let y = In (sin X) 9 then Saez = 184::4:12::11:52 


(a) — esc? x (b) sec X (c) - esc X cot X (d) sec X tan x 


1 3 4. tan? 

(d) 3 sec X+ = tan” X | 
| 
| 
| 
| 
| 


Q5 The opposite figure : 
ABCDEF regular hexagon » its side length 


increase by rate 3 cm /sec. » then the rate of 


change of the shaded area  ---...........- cm?/sec. d е 


when the side length of the hexagon equals 6 cm. 
(2)27 (2743 A B 
(с)9 OLE 


irf : R___, R where f (X)=X?+3 X? -9 X anda sb are the absolute minimum and 


maximum values of function f on the interval [= 2, 2] s then b—a = ............... 


(a) 17 (b)- 17 (с) 27 = 27 
Oir x? =e” , then x (2) аы 


(2)-1 (b)! (c) x (d)e** 


Фигу? = 8 X where y > 0 › then the point lies on this curve at which £ 53:15, 18 se 
dx dy ly 


19^ Ol) — GO) |) ceo» 
210 
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we EG у. е Үт = AEE LM eS Exam 5 шилжсэн 


A The tangent of the curve 2 X + 1 = sin y is parallel to y-axis at the point нө 


060 015552) 20052) C 2:0) 


@ ify =f CO of (2)=5 9g 00 = f G-2 5 then g (1) = 


@)! (5)-1 OÑ (@)-5 


Фтһе curve of the function f is convex downwards on R if f (X) equals «eee 


(a)3- x? (b)3- x? ©3- xt @3+ x* 


Өг the tangent to the curve of the function f : f (X) zZaX 3 at X = 1 is perpendicular to 
the tangent to the curve of the function g : g (X) = b sin? X at X= Л ета x bz 


03 3 Ээ OF 


@) [ (sin X + cot X ? (cos X - csc? x) dx - eme +с 
1 2 ap x2 "NT 10 
(a) 5 (cot X- csc xj (8959 (sin X + cot X) 
(c) Gin X + cot x )'? ug Gin X+cot X)! 


5 3 
Bif is continuous and even function in R where | f 0)ах=2аапа Í Ї004Х-5 
-3 
ben “| f OO d Xe 


@b-a ()2a-b (©)a-b (d)b-2a 
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© The curve y = Xe at Сэрэл 
(a) X=- 1 has local minimum value. 


(с) X = 0 has local minimum value. 


X = – 1 has local maximum value. 


(4) X = 0 has local maximum value. 


© The tangent to the curve у = 3 X? — 5 at the point (1 » — 2) also passes by the point 


| (a) 6 5-2) (5) G^ D (0)0»-4 (4)0»-8) 


©) if the perimeter of a circular sector is P (where P is constant) » then its surface area is 


on OF (or on 


d? 
Qirx- e А у= then 525 sia dein КЫКЕ att= 


2 Oz" (9o OE 


Фи f is a continuous even function on the interval [- 4 5 4] » 
4 2 2 
A 1004Х-20 , "| 1004Х-6йеп || РО) Ка 


(8) 120 (b) м © 26 @ 16 


If f (X) = cot X then (2) = ЖОО 


-4 4 
4 9 
9 Дж ok | (4) 5 


sthen f^ /004Х-: TR 


> 
(a) 125 (b) 30 (c) 110 (a) 29 
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EE Exo 6 TAT 


gic wee 
Qf (-2Х"-3Х"-12Х-12 5 then the local maximum value of the function 


®©? (b)-8 ($)-1 (4) 19 


The length of each side of an equilateral triangle = a » and increase at a rate k » then the 


rate of increasing of its surface area equals е... 


(2) 3: ak (Y ак CORE | @2ak 


Q The curve of the function f is convex downwards in R if f (X) = eesse 


(3)3- x? (b) 3 - x? (€)3- x* (@)3+x* 


(2)-In|cos Ө|+с (b)-Incos Ө + c (с) In соѕӨ + с (9) 1а cos Ө |+ с 


mn the opposite figure : 
The volume of the solid generated by revolving the shaded region 


a complete revolution about X-axis equals зеет cube units. 
14 15 
@з 7 OFT 


14 
©F ET 


The area of the region bounded by the curve of the function y = X? and the two straight 


linesy=0 » Х= 2 едиав ^7 square unit. 


@4 (Б)-4 OL! (4)8 


2 
re (cos? X + ѕіп X) = 


(a) Zero (b) -2sin2 X (€)-4 cos 4 X (d) l 
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Practice exams 


The surface area of a sphere increases at constant rate 6 cm?/sec. at the instant at 
which its raduis is 30 cm. » then the rate of increase of the volume of the 


sphere = ............... cm/sec. 


(8) 180 (6) 40 (c) 90 (d) 90 л, 


If f (X) = 2 sin 3 cos X » then the 1000" derivative of f (X) equals з 


(2) sin X (b) -sin X (©) - cos X (4) cos!000 x 


o If foo = (X — 3) (X +4) » then the curve of the function f is convex upwards on --- | 


(3) ]-  »- 4I (5) ]- 4 »3[ OB 9 co[ (9) ]-= »3[ 


-2y 


Ф The slope of the normal to the curve at any point on it (X » y) equals » then the 


equation of the curve » given that it intercepts 3 units from the positive part of y-axis 


(a)2y 2 x? 18 jiy =x? 
©)2y=5X7+9 @y=4+x7+3 


(a)6 4 (©)0 @-6 


3 (pe (e On 


` м 
DD If f (X) «0 » f (X)>0 » foreach X € [a , b] » which of the following represents the curve 
of the function f іл [a »b] ? 


o o © ; 
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A 


The greatest area of the rectangle whose perimeter equals 14 cm. equals зе] cm? 


(a) 10 (b) 12 (©) 12.25 (@) 49 


1 
4Х-.- ПЗЗ + 
Шах E 


(a) csc? X (b) cot x (с)- sin! x (d)- cot X 


3 3 
irj 1С04Х-9 , J f(O d X=4 then the value of : 


5 
Г Bfeo-exlaxe ores 


(2)- 48 (b)- 58 (c)- 144 (d)- 147 


215 
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Practice Exams 


Answer the following questions : 


The function f : f (X) = 5 is increasing in the interval «eresse 


Gh +I © ]0 vel (kel 1-4 


———————— 


[(4- esce X cot X)d X= өөөөнөн +с 
(2)4 X- esc X (b) 4 X + esc X (c)4 X- cot X (d)4 X cot X 


Pere eee eee eee 


(pe (ce OR 


82. 4 (92 (4) 4 | 


The curve of the function f where : f (X) 2 2 X? +3 X? — 12 X + 5 has inflection point 
at X 2s 


9? (i Ouz @-3 


If f (X) =sin 2 Хсоѕ2 X ‚еп (2) = I 


@)-4 (5)0 OKIE (4у8 


| 

и_„[{00ах=о »then f (X) 8 e 

(2) x? +1 (b) X (c)X+1 (4)Х-1 
Ф 


If y = (sin хув асо 
y = (sin X) » then "ES 
(a) (sin x)'*" * (sec? X In sin X + 1) (b) (tan X) (sin xy" X- ! 
2 
sec^ X 
(с) (соз Х) (4) sec? X In sin X + 1 
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Йу е с ee eee Жаадан АКАН Exam 7 —— 


The height of right circular cone equals its base diameter. The rate of change of its base 


: 1 
radius 57 л. cm /sec. then the rate of change of its volume = «enn cm?/sec. 


when its base radius length = 5 cm. 

@ 50 (23a (с) 150 (d) 50 
MM 
[х?е^ах= КЛА ЛАМ +с 

OLEA (pxieX-2xe*«2e* 
(oxie*-2xe^ (4)2хе" 


Q— ———o— — OO 


The opposite figure represents the curve of the 
function 7 » then the curve of 

the function f has an 

inflection point at X = 77777 

(2)0 (p)! 
(бу? @3 


Ф In the opposite figure : 


ABCD is a square of side length 24 cm. »AF=2 AE 


» then the greatest area of the figure FBCE = 7777 cm? 


(a) 324 (b) 252 
(c)6 (d) 648 


The area of the region bounded by the curve y — X? and the straight lines Х = – | 


»X21 » y=Oequals «7717707 square unit. 


(2) zero (54 ОЕ: (d) 6 


The equation of the curve : y = f (X) if y — 6 X — 4 and the curve has local minimum 


at (1 95) 15 0n 
(a) 00 = х?-2х?+Х+5 
(у700-3х2-4Х-41 


(Бу) 00 =х°-2х?+х 
(d) f C0 = 3 X AX 


il 110 / ТАР (alal Мада! ia whe —- ati (448) уа | 
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Practice exams 


The curve of the function f : f (X) = (Х- 2) e* is convex downwards in the 


interval ves 


(@) © » ef 05) 1-1,2 (©) 1021 @ 10 > 


The rate of increasing of the length of each of two sides in a triangle is 0.1 cm /ѕес. and 
the rate of increasing of angle including between them is i гай сес. » then the rate of 
increasing of area of the triangle at the instant when the length of each side of the triangle 


is 10 ст. equals vesvese cm?/sec. 


| ox OB (©) 5 (9) 5.866 


If y=sin Х + ѕесХ› Х= зл2 » then 2 een агт: 


(а)зл (5)-37 -670 (4)-1 


mee’ BU DIS REA HORII) e en 
(5)-6 (c)9 OE 

z |х—-1|а4Х= seost ае 
3 
(po (4 OF; 


Е volume of the solid generated by revolving the region bounded by the straight lines 


у-3-Х » X=0 › y=Oacomplete revolution about X-axis equals --------------: cubic unit. 
9 9 
бэл 9 oz 3 


If y = In (tan X) »then £3 pda n: 


(a) 2 sec 2 X (b) 2 ese 2 X (с) sec? x 


29) In the opposite figure : 
If f (X) -2g(X)-3h(X) 
s then f (5) = nm 
(a) zero 

(b) 2 

(¢)3 

(d)4 
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vade er t ee = ee eee eee Tee ee 78 —— — 
fos X sec x dX = ‘nes EC e TEN +с 

| O59 х ij es" x 
(С) sec X tan X (d) In| sec X + tan X | 


If the point (1 » 12) is the inflection point to the curve of the function f 
where f 00 2a X? « bx? ‚Меп 2.8 $ be prema 


(@) 24 (b)- 12 (912 @6 


® ify =-sinX then a +y = анан 


а 
x 


(a)-4 (b)2 (c)4 (d) zero 


219 
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Lim e*-sinX-1.. — 
X 


x—+0 
© sero © 1 (c) undefined. (Ф)- 1 


If the curve of the function f represents a polynomial function » has a local maximum at 


the point (a » b) » then fase 


(уь (b) zero (©) zb (d) undefined. 


ИТЕ 


& If the tangent to the curve y? = 4 а X is perpendicular to X-axis » then 


d d dX. dx. 


: 4 
© If х= a (cos 0 + 0 sin Ө) » y=a(sin Ө – Ө cos 0) > then > = - сөен 


| (a) sin Ө (b) sin 20 (c) cos Ө (d) tan Ө 


© The volume of the solid generated by revolving the region bounded by the two curves 


y=tanX » у = sec X and the two straight lines X = 2 , x=% 


a complete revolution about X-axis is «7 cubic unit. 
л? л? 270 2 
@ OF ()^$- (@27 


if f : [L se] — Rana f 00 = x - In x 


» then the function f has absolute maximum value = ·---------:---: 
(a)e (b)e-! (с)! + +1 


Э The rate of change Гог X? +16 with respect to т^ | at X = 3 equals зеен 


- 60 mi “р 5 
T j OF 
2 
jx 4 A = imran +c (where: XER - {1}) 


2 Ox ©2x (4) 1х1 
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А E 83. .—— 


If f (X)=2X74+X-3 sthen | fogdxe — 


(98 OF (€) 10 (d) 11 


If the rate of change in volume of a sphere equals the rate of change of its radius 


a then FH эээ length unit. 


| @! OLEJ OT Qu 


@ J x cos Xd x -- AN CREE SNEE EVE +с 
(а) X sin X — cos X (x 
(9-4 х? sin x (d) X sin X + cos X 


(5 The curve y = (2 X— c? 4 4 has an inflection point at X — 5 


„Шепс=. ЗЭ КЕМЕ 


(a)2 (b)4 (c)5 (d) 10 


® ity =e~ , z= sin X » then 47 = X AMET. 
x 
opa (pe^ tan X (С)е^ cos X 00): 


Qr f (022 x?-3 x? - 36 X + 14 » then the curve of the function is convex downwards 


on the interval .............. 


Olb-| Ope ©5297 Qt 


©The slope of the tangent to the curve at any point on it (X » y) is given by the relation 


йу = sin Х cos X » then the equation of the curve known that it passes through 


dx 

the point (22, 1) ів 2 

@y=4 sin? x (b)y = 5 sin X+7 
7 @2y=sin? x- 2 


©y= 2 sin’ x+ гч 
221 
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g Practice exams 


A trapezium is drawn in a semi-circle » and its base is the diameter of the semi-circle 
»then the base angle of the trapezium such that its area is as maximum as possible is of 


measure ·.·............ 


(8) 45" (5) 60° (©) 30° (d) 120° 


The opposite figure represents the curve of function f » then 


all the following statments are true except «n 


(2)f @ =6 
(7 @=0 
(97 (9 » 0 for X «4 
@ оо «0forx «4 


n 
o If y za X" — bx"! is a polynomial function » a » b ER ; then E could be represented 
by the figure ............... 


@) (b) © (8) 


Ф In the opposite figure : 


If the area of the shaded region = 9 square units 

then of f 09d X8 eeen 

(a) 24 (b)4 
(с)!5 (@) 33 


Ф Ний 2021 dx = 
2020 (X - y dM S sois 


1 2 
@)з (b) $ (с) OE 
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аана аа ааа RES 8 
‚10 
115-9 Х= тул +с 
cos X 


(@ tan! X (5) тт tan" x © чр tan 11Х (d) sec? x 


ABCD is a square whose side length 10 cm. and M ЄВС where BM = X cm. 
and N € CD where CN = + X s then the value of X which makes the area of 


A AMN as minimum as possible = vs cm. 


10 3 
3 (07 (95 ¥ 


3 
Ф!22-(ах- een DN 
Oshri () 2 In| X14 45 X* 
Saute (à) 1 nl x*+5| 


@) The tangent to the curve : X 2 Хуч у? = 27 drawn at the point (6 » 3) makes an angle of 


measure + with the positive direction of the X-axis. 


(a) 90° (b) zero (c) 45° (9) 180° 


€ The side length of a square is 5 cm. The side length increases at a rate 4 cm /sec. » then the 


length of the side of the square after t seconds is given by the relation 


(a)4t (b)4t+5 (c)4t-5 (4)9 
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Practice Exams 


Answer the following questions : 


s then f (1) = e 
1 
(a)-3 (0-1 
dy 
If y z In (sec X + tan X) Шеп yx = 


| (a) tan X (b) sec X 
@itz=x+t ə then d Z = erreen 
© 


(i*ijax (t2 ax«c 


2 
|. (X? +b X+ с) d X depends on ........... 


(2) the value of b 
(с) the value of a 


Ó ir Lim шатын =-—1,thena+b= ESSRWWeku ve. 


x— 0 


(a) zero (5)-1 


The equation of the normal to the curve y = f (X) at the point (1 » 1) isX+4y=5 


(c)4 (4)-4 


(c) tan? X (d) esc x 
Ol 


-уз)4Х+с 


(b) the value of c 
(d) the values of a » b 


(с)2 (4)-2 


Óyirf c92x.f oo > f(3)2-5 , then (3) = — 


(a) - 50 (b) - 40 


(с) 15 (d) 27 


(p The absolute minimum value of the function f : f (X) = X e^ ~ in the interval 10 »2| 


Or 


(c) zero 4, 


Ө If x? y? = 108 sand SX = 2 at Х=2 s y=3 > then £3 = TRA 


(a)2 


(b)-2 


(©)-! (4) 8 
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Бат 9 — — 


Qnm axe sss. T 


| | 
OLLS Orr Or @x?% 


The curve of the function f : f (X) = X? – 12 X is convex upwards in the interval ...-.-.-.-.-.-- 


(a) 1-5 »0[ (5) 10 » eof ()R- {0} (d)R - ]-2 »2[ 


The dimensions of a rectangle which has the greatest area сап be drawn in a triangle » 
the base length of the triangle equals 16 cm. and its height 12 cm. such that one of the 
rectangle sides coincides with the base of the triangle and its opposite vertices lie on the 


other two sides of the triangle are ·-----......... 


(2)6 cm. »6 cm. (b)8 cm. »8 cm. (с)6 cm. »8 cm. (4)4 cm. »6 cm. 


(D The area of the region bounded by the curve y = 4 - X? and X-axis in square unit 


equals --------------- square units. 


(a)2 (b)4 (c)2% (d)4% 


® The equation of the curve passes through the point A (2 » 3) and the slope of the normal at 
any point on it is 3 — X eee 
(a)y=In|x-3| (Dy-«-5* 
(C)y=In|x-3|+3 (d)y =In|X-3|-3 


ФА regular quadrilateral pyramid of metal expands uniformaly » the height equals the side 
length of its base » its volume increases at a rate 1 cm? /sec. » when the rate of increasing 


of each of its height and its base side equals 0.01 cm/sec. » then the base length at this 


moment = eee 


(a) 10 cm. (b) 100 cm. (с) 5 em. (d) 125 ст. 


- ен 
JU - 2 tan y then =; = ИТТЕ 
@itye)o, [x= ay’ ix 


(a) i cos? 2 y (p) 2 sec” 2 y © sin? 2 y (d) cot 2 у 


225 
c n 1:10 / Y^. (sll ~ съда ly IE 14514 ud las) уа 225) 
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2 Practice exams 


@ If the function y = a X? + b X? + c X + d has a critical point at (1 »5) 
s then 2a + bid = vere 


2 @2x? @-x? @ zr 


Iff: 00) = 15 +6 х2 X? » then the function f has гс 
(a) an inflection point (2 ‚ 46) (b) two inflection points at X =-1,Х=5 


(с) no inflection point. (4) an inflection point (0 » 2) 


(D The opposite figure represents the curve of 


F CQ » then the function f is convex 
upwards on the interval ------------ 
©l 3f (i - [1 3] 
(1-2 k- 


4 4 
@) If f 00 is a continuous function on [-5 58] and | 1(Х) 32:19 A »1004Х-7 
Shen f /004Х- ш. 


(8)26 (5)12 (9-12 


24) In the opposite figure : 


The volume of the solid generated by revolving 
the shaded area a complete revolution about 


the X-axis = veer cube units, 

JU JU 
бул OE 
92x @л 
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илла ЭГ” Ээмэг Ёхат 9 


If the equation of the tangent to the curve of the function 1:1(Х)-ах?-21х 


іѕу=4Х-1 at X=1 sthena= 


(9! (52 


EI 


OJE o | 


A ladder of length 10 m. rests with its upper end on a vertical wall and its lower end on a 
horizontal ground. If the lower end slipping away from the wall at speed 2 m /min ; then 
the rate of change in the inclination angle of the ladder to the horízontal at the moment the 


lower end is 8 m. from the wall equals ............... 
Ok (Б)-3 
& J tan Xd X= -~ +c 


(a) In| cos X | (b) - In| sec Х| 


& In the opposite figure : 


The least length of the line segment ОХ = алаша 


(8312 
n 


өөө length unit. 


rad./min. 


©з 


(с) sec? X 


(4) In| sec X | 


(5)2 
(4)4 
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Practice Exams 


Answer the following questions : 


The straight line y + X- 1 = 0 touches the curve of the function f : (0 = K IX Fa 


then a = эн 


@! Ok er (04 | 


it fOQdxX=12 , „fJ fœ@ax=16 „then, f f (Xd X= 2o T 


(а)1 (p)-1 (c)0 (d)-4 


кјох- )e**?axzyz-[zdy „then [zd y - —M— 


@- (5-4 or OL 
The local minimum value of the function f » where : f (X) 2 X 4 9X "equals е. 


@e* +e (5) 4 25*%+с 
@)-2**3 c @-4 e.c 


(8) | (x4 «3) (0) imix*«3] — (суш|х*+з| @ $4 +3)" 


1 2 
In the function f : where f (X) = X = 2 the absolute minimum value of the function f 
where X €[1 , 6] equals verve 


(a) 10 (b)6 (c) 7.5 (4) zero 


7 [sec? x tan xd X= m" +с 


(a) i sec? x (b) + sec” X (c) sec’ X (4) 4 tan? X 


3 
"T (sin? X) = es 


(a) sin 2 X (b)2cos2 x (c) 4 cos 2 x (d)-4sin2X 
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а 2711 20 ——: 


When the region bounded by the curve x 2 LL. , | < y < 4 and y-axis revolves 
y 
a complete revolution about y-axis 5 then the volume of the solid generated in cubic 


units equals «e 


OFT OKEE (c) 20 In2 (d) 2 Wlog 3 


C (3 » 2) and intersects the positive part of X-axis at the point A and the positive part of 
y-axis at the point B » then the smallest area of the triangle AOB equals зе square 


unit (where O is the origin) 


(а) 12 (b) 6 ©3 (d)24 


the perpendicular coordinate system a straight line AB passes through the point 


A ladder of length two metres is leaning against a smooth vertical wall. If the top of the 
ladder slid down at the same rate as the lower end slid away from the wall » then the 


distance of the lower end from the wall equals зз m. 


2: (212 (o2 @-12 


If f : R___, R where f (X) -1 X? (3 X — 7) and the function is increasing for X Є|- ~ ,а[ 
»>X€ |b o| 5 then 7 a + 30b = 0e 


(a) 14 (b) 28 (c)- 28 MN 


; л. 
The slope of the normal to the curve: X2cos0 » y= 2 + sin O at 0 =% is —— 


(2) 1 (b) 1 (c) Zero (4) undefined. 


(a) sin z (b) cos Л (c) 1 cos л (4) zero 


Ir:fo9- » then f © 00 =. sos Five teen’ 
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m Practice exams 


® The opposite figure represents the function f and the 
straight line L touches the curve of f at the point 


А (3 55)and g (X) = X. f (X) s then g (3) = 
(а)3 (Б)! 
(с)5 (4)8 


Q9 The height of a right circular cone equals its base diameter » the rate of change of its base 
radius = i- cm /sec. » then the rate of change of its volume =. cm?/sec. 


when its base raduis = 5 cm. 


250 
(a) 50 7, зол (с) 150 (4)50 


3 ш8 31n3 l1n6 1.6 
(а) © ©) 3 (2 3 


(2) zero (b) 2 OL al 


ах — 

|t Е 
1 „ш —< E 
Sd å 00 Әәл | Ө-од 


The function f : f (X) = x^-4 X? has «s 


(2) local minimum value and two local maximum values. 
(b) two different local minimum values and one local maximum value. 
(c) two local minimum values and no local maximum value. 


(4) two equal local minimum values and one local maxim! 
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мэн хил Exam 20) —— — 
In the opposite figure : 

B Ethe curve y=X?-5X4 14 

, then the least perimeter of the rectangle 

OABC equals эзет length units. 

(a) 10 (b) 12 
(c) 16 (d) 20 


| "on rm » —1<Х<2 h fe dix 
= t LI 
Ф d 3 » 2«X«5 ad f O9 


| @4 (b)5 (с)6 (4)7 


& In the opposite figure : 
A= 2 square units » 
А, = 7 square units 
‚беп „] f 00 d Хел 
(55 OK 
©15 @19 


Фу] (si? x + sin? X tan? х) d X= mono +с 


(2) sin? x + esc? X (p)tan X-X (с) tan? x (d) sec X 


231 
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Practice Exams 


Answer the following questions : 


angent slope of the function f : f 00 =2 X?atX23 


The rate of change of t 


equal S СЕЛ 


(®) 54 (5) 36 (с) 18 (4)9 


The function /: Ро) = ХХ has a stationary point at X = 777 
| Әр ор ©! OLG 
©, х "ЕЭ рЄЛЄЛЛ 


(a)-1 (b) zero (c)1 (d)2 


Ф The shortest distance between the point (0 » 5) and the curve y = i х?=4 
\ equals EL length units. 


(a) 4 (b) zero (с) 17 ОШ 
"c 3 dy 

@ ify = sin 0 » z-cos Ө > then 7 = сүннөтү 

| —sin Ө (b) cos Ө (с) - tan Ө (9) 3 sin20 

É slope of the tangent to the curve at a point (X » y) which lies on it is хү x+1 


» then the equation of the curve given that it passes through ( , 15) is 


_ 5 3 
(a) ISy=15X+11 ()у= 2 (0х+ 12 – 2 K+)? 


ee Ж H з : 
(уу- 3 (Х+1)2 - 3 K+ 1)2+1 (Фу-405402-4 (K+ 241 


19) In the opposite figure : 
ABC is isosceles triangle in which AB = AC = 13 cm, » BC = 10 cm. A 
If the straight line L moves from point B parallel to AC in direction 
of BC to intersects AB » BC at D » E respectively where the rate of 
change in BE= i cm /sec. » then the rate of change of the area of 9 


A DEB at BE = 1 ст. equals зе. ст?/вес. 


0.48 (b) 0.12 (c) 0.96 (d) 0.24 
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x lt аа ны АЕ аарак ад are M E 11 — 


The local maximum value of the curve : y = sin X (1 + cos X) where X E|o , 2 


3 
o oi^ — 9j Of- 
If y 27007 X eT then SY = ene 


(зул сэ” (b) sin X x zc 5" X7! 


CMM Le (d) t9" * cos X In 7t 
Ф [2c xax- —— ЁС 

@1+z sin2x (p) X+ 4 sin2 x 

ОРЫ ыда, (Ч) хэс sin2x 


If the function f : f (X) = X? + 2 has a critical point at X = 2 » then b = ·------------- 


и (94 ©-! O16 


If | ах =atanX+bsecX+c y then a2 + b2 = e 
]1—-sinX 


(©)? ©! ©4 (55 


In the opposite figure : 
The area of the region bounded by the two curves 
у= Х2 эу = | Х| equals Р”? 
1 2 
(8)2 (| о2-хуах (ef Geax ax 


1 
(у2,| «-x5ax- @_,J «-х®ах 


= dy. ТТТ, аі Х = 
If y = Ілүхап x »then 7% = 


(a) 1 (b) zero 


Q^" 
к 
© 
8 


It f Q9 = 8 X sin X cos X cos 2 X »then f ($.)7 
(4)-2 (b) zero (с)! Or 


Gea lb И e (эш! - ыл! Waat eba = ТЭ yalsall 
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8 Practice exams 


If x - (1 -Yy) (1 47 y+Vy?)(ty+y?) s then $3. = uim 
1 


OK ()-3У (9-35 14 


The length of the intercepted part of y-axis by the tangent to the curve у = Xsin Xat X=% 


equals sensns length unit. 


()-л Ou O-n? OLK 


A cuboid of dimensions 3 » 4 and 12 cm. If the rate of the increase of its first dimension is 
2 cm/sec. and the second dimension is 1 cm /sec. but the rate of the decrease of its third | 
dimension is 3 cm /sec. » then the rate of change of its volume at the end of two second | 


equals seges texta cm?/sec. 


(a)-12 (5) 468 (с) 144 (4)252 


Ф Lim 5124 Х шх = cra 
x—0 3X 


1 
Ios OF ©4e @ тз 


€) The absolute maximum value of the function f : f (X) 2 X + Li in the interval [4 : 3] 
equals ESSERE 


(23 (041 (с)з ($34 


E is a right-angled triangle at B in which : AB + BC = 20 cm. ; then the greatest 


possible area for this triangle equals ее cm? 


(а) 50 (b) 10 (©) 150 @ 100 


[x(x-5Pdx- уээээээээлээлээ +C 
(1) 5 01-57 + 2 (Х- 5* (Б)4 X (X - * + 20 (x - 5? 


© | «x? - 5 x) (@)4 (x - 5) 15 (x -5)? 
x?! |, Xx«2 i 7 
@ it f (х) = „теп | f (X)d Xe m 
М 30-2 » Ne2 : 
49 15 
6 (5)9 O7 OE 
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i ee рат 11 ——— 


The volume of the solid generated by revolution the region bounded by the curve : 


y 2-4-Х and the two positive parts of the coordinate axes a complete revolution about 
y-axis equals езе volume units. 


Ll ovn (zn OLL 
QJ sin’ Xd X= КИС, pë 
(91 x-isnx (b) 4 sin? x 
(С) - сов? X @ 2 x- 1 sin2x 


235 
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Practice Exams 


Answer the following questions : 


3 ‘ 
The tangent to the curve of the function y = Tx at X = 0 is parallel to 
(a) X-axis. (b) y-axis. | 


(€) the straight line y = X (d) the straight line X + y = 0 


4 
Фи, ro9axes » f у004Х-2 » ,[ /004Х-6 


1 
» then „| ТОО4Х-------- 


(a)! (b) 13 (с)-2 (4)-1 


(а)1 (5)-1 (с) zero (4) е° 


The maximum local value of the function у = m in the interval [2 ‚ со[ 18 -+++ 


@! (5$ ou on 


2 


(a) ]- 1 » 1[ (b) ]- 9 »- Ц] » eo[ 
(ho sl (3) l= «ol 


2 
The function f : f (X) == = is convex downward on the interval ----- 
+ 


мын 
If X^y-2X45,theni x2 pp x У... 
dx? dx 


(8)-2y (b)-y (©)2y @y 


19) When the region bounded by the curve у = X? and the straight line y = 2 revolves 


a complete revolution about y-axis » then the volume of the generated solid equals 77 


2 2 
ӨЛ! ydx OLA! ydy On, f xax (m, f x?ax 
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m m ORT ө 12 =n 


An equilateral triangle » its side length increases at a rate 4 


3 cm./sec. » then the rate of 
change of its perimeter at this instant equals 


Henrie cm /sec. 
@! (5)2 ©)3 @4 
If X220243 , yet shes LX lA, att= 1 n 

1 2 

(а)9 ОЕ: (03 OE 
[cot Xd X= ENS +с 
@ Т сойх (b) (In | sin x |? 
(9-4 cot? X + In | csc X | L cot? X + csc? X 


@ The function f : f (X)=X74+4X+42is increasing for every X € eee- 
| ex o Or 


Фтһе opposite figure represents the curve f (X) 


s then the function f has a local minimum at X = ©0077 
(2)1 
(b)2 
(c)3 
(4)4 


(DA metalic circular sector whose area is 16 cm? » then the radius length of the sector’s circle 


which makes its perimeter as minimum as possible equals з cm. 
9 Gs eR ©? 


The area of the region bounded by the two curves : y = 2 X* , ys3-X 
equals ............... square unit. 


@)2 (b)4 (с)о OR 


2 


TO ; +2у 
If the slope of the normal to the curve at any point (X » y) on it equals "WEE 


and the curve passes through (1 »2) » then its equation is зе 
(@) y -5у-х?-3Х (Б)у?+5у=Х%-2Х+15 
©)2y+5=3x2-12 (dy *5ysXx?-2x-15 
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g Practice exams 


The equation of the tangent to the curve: 2 + Iny . 10 X2 X ? + y at the point whose X 


coordinate equals 1 is “өөө 


(3)2X*yz0 (D2x*«ys3 (су-2Х+у=3 (d) X-2y23 


m. [(sec X - D (sec X + 1)] = 
(a) sec? X tan? X (b) 2 sec? X tan X 


(с) sec? X tan X (d) sec’ X 


The straight line : 13 X — y — 7 = 0 touches the curve y =a X? + b X? at ће point (1,6), 
then the value of ab = ·--------.-...: 


(a)1 (b) 6 (с)5 (4) 13 | 


Ф A man walk across a bridge » 12 m. high above water surface » the speed of the man 
is 3 m/min. » the man observed a boat moving perpendicular to the bridge with 
a constant speed 6 m./min. exactly under the man ; then the rate of diverge between the 
man and the boat after 6 minutes from the moment that they are on the same 


vertical line = ee m./minute 


O$ so ©% OnE 


@) if xe? =y + sin? x s then : 27 (at X= 0) equals eee 


Ош (5-2 ©? @! 


The area of the largest rectangle that can be inscribed in a circle of radius 4 cm. 
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Exam 12 — 


<2 6 
If f 00 = р и »then jJ fo аха ume 


(2) 18 (b) 20 ©) 12 @ 24 


ө 

Ё ae has designed an arc -like entryway of a hotel whose equation 
y=- + (X — 1) (X-7) where X in metres. How much does the glass cost if this 
ins is covered by the glass which costs L.E. 1500 per square metre ? 

(a) L.E. 27000 (b) L.E. 18 

(c) L.E. 13500 (d) L.E.54000 


If g is an increasing function on R »k is a decreasing function on R and 
f (X)=4 g (00-3 К (X) » then the function f --------------: on IR 


(2)i increases (b) decreases 
(c)i is constant (4) is a zero 
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Practice Exams 


Answer the following questions : 


bn function f : f (X) = X? +4 X +2 is increasing s then X € зс - 


(a) ]-4 » °[ only. (b)R 
(с) ]- о у zal only. (d) J , “| only. | 


The tangent equation of the curve of the function f : f (X) = e? X* ! at the point (- 4, Р 1) 


(а)2у=х+1 (b)y=2X+2 (c)y=2X-3 (d)2y=3X+1 


© The absolute minimum value of the function f » where f (X) 2 X4 I in the interval [4 , 3| 


=? OF ол (23 


Oa regular octagon › its side length is 10 cm. » the side length increases at a rate 0.2 cm/sec. 


» then the rate of increasing of its area at this moment =з cm? /sec. 


(a) 19.3 (b) 4.825 (c) 193 (d) 38.6 


O Lin à 6-2. PM 


x—0 
(a)Ina+b+c) (b) In (a b c) 
(c)Ina-Inb -Inc (d) log (a b c) 


The normal equation to the curve y = f (X) at the point (1 » 1) isX+4y= 
9 then а) ТРТ 


(5-3 (5-1 (94 @-4 


@ The radius length of a circle increases at a rate 2 ст./тіп. and its area of a rate 


20 7t cm?/min. » then the radius length at this instant equals зз. ст. 


8: © © on 


240 
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Exam 13 —— 


Qty zn (sec X tan X) sthen SY = D 
X 


(а) tan X (b) sec X (с) tan? X (d) csc X 


If f : R——>R where f (X) = X3 -k X24 12 X +7 is one-to-one function 


@R-{-6>6} @]~>-4 (©)[-6 »6] @ [6 -ef 


4 
Ф/а+4х®%е* 4Х-------- +c 
x4 ХЭ xl ] x^ 
(а)Х+ Хе (b) Xe (с)е те 
Ф The length of the hypotenuse in a right-angled triangle equals 10 cm. » then the length 


of each side of the right angle when the area is as great as possible equals 


(8) По ст. » {10 em. (6) 512 cm. » 512 cm. 
(с) 10112 cm. » 5 ст. (a) 25 em. ‚ 2/15 cm. 


Ф The slope of the tangent at any point (X » y) on the curve y = f OQ is: 6 X 2_ 30 X + 36 


» then given that the curve has a local maximum value equals 28 


the equation of the curve is 
(@y 2220 - 15 X? (ys 235-15 X^ «36 X 


2 
y=2 X? -15 X? 4 36 X € 28 (dy-6x^-30x*8 


La ee 


2 3 Ч > Дарина 
фиу-гн ++ оне е? 4y & 
(с)2у 9y 


Фу 4у +2 шээнөӨӨӨӨ" 
-24x y 


If y =e* sin X »then 775 
X 
OL sin X (d)e cos X 


on Oa 


fon ВРИЕ 
© | ait X dX secre +C 
- (4) sec’ X 


>> | га” 
(с) 7 tan 


1 tan! X 
(a) tan’ X (b) T Е 
ТИЯ yalxal 


eit АМДЫН 
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е; Practice exams 


The volume of the solid generated by revolving the plane region bounded from the top by 
the curve X? + y? = 4 and from the bottom by the two straight lines y =X » y=-X 


a complete revolution about X-axis equals «7 cubic unit. 


OA ois EAD Qs 


@ If the function f : f 00 =X 3 aX24 b has local minimum value at the point (2 » 4) » then 


the value of a x b 2 os 


(2-12 (b) zero (c) 12 (d) 24 


The opposite figure represents f » then the function f 


| has a local maximum value at X 2 --ннннсс 
(a)! 
(b)4 
(c)0 
(9)2.5 


(DA factory is producing electric appliances profits L.E. 30 in every appliance if it produces 
50 appliances monthly. When the production increased than that » the profit in the appliance 
decreases by 50 piasters for every extra appliance produced » then the number of appliances 


produced monthly to get maximum profit = eeren appliance. 


(052 (b)55 (c) 60 (d) 65 


Gyir[ Q x- 0n xdx-yz-]z4y » then yz = ie 
(320 X-DInx Olea (©) (x?- x) In x OLS 


242 
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@ In the opposite figure : 
The area of the shaded 
region ТТ square units 


(a)4 
(b)8 
(c) 12 
(d) 16 


ө 1 X= соееввеөвөөөөөөө +с 
cos X- 1 
(a) sec X + tan X (b)- esc X - cot X (c)sin X- X (d) ese X + cot X 
d" y 
C If y - sin X- cos X Н egt LO 
(a) sin X + cos X (b) sin X — cos X 
(с) cos X- sin X (9) – Gin X + cos X) 


, а 
22 If sin (X y) + cos (X y) = zero » then ix Ехэ 
=y 


(а)ху (5)-Ху or X 


& The equation of the normal to the curve у? +X 2) = 8 at the point (- 1 » 2) 


(a)X+y-1=0 (b)X-y+3=0 (c)y +2=-(X-1) (@у+1=х-2 
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Practice Exams 


Answer the following questions : 


8 
it J rooaxs I ODE X= f f 00d X s then b= е | 


@)2 (4 ©! o> 


1 2 
Lim (143 tan? 99 = ee 


(а)е (pe (c)3e e 


Е slope of the tangent to the curve of the function f at any point (X » у) on it is given by 


the relation g (X) = X e>~ , then the equation of the curve is --------------- given that it passes 
through the point (+ , 5) 


The ratio between the slope of the tangent to the curve y, = In 3 X +1 and the slope 


3:5 (b)5:3 (91:1 (d)1n3:1n5 


The length of each of two equal sides in an isosceles triangle equals 6 cm. and the 


of the tangent to the curve y, = In 5 X+latX=ais e 


measure of the angle between them equals (X) ; the rate of change of X is (zy 
per minute » then the rate of change of its area at X = 30? 15 ............... 


13 
(0-0 7 (9-0 ON (4)9 
f (sin? x + cos? x + cot? 39 d X=. Е + с 


(a) esc? x (b) cot X (€) - cot X @ x+ 4 cot? x 


(a) 1-5 ,0/ (6) ]0 + ef 
©) 5-1 5 эе (4)-151 
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a | |; ——° 


© The normal equation to the curve у = X | X | at the point (— 2 s- 4) is 


(ayyt4X+12=0 (6) 4у+х+ 18 =0 
(с)4у+Х+ 14=0 (dy*4X-420 


The top right corner of a piece of paper whose dimensions 
are 8 cm. » 12 cm. is folded to the lower edge as shown in 
the figure » then the value of X which makes y 


as small as possible = +++... 
ар (4 (с)2 


2 
x .| (4-x*)dx sis the volume of .............. 


(a) a sphere whose radius is 4 units. 
(b) aright circular cone whose height is 4 units. 
(c) a sphere whose radius is 2 units. 


(d) a right circular cylinder whose height is 4 units. 


Ф The opposite figure represents the curve f (X) 


of the function f » then the solution set of the 
inequality f (X) > 0 is --------------. 
@Е1›=[ 
OE 
©] .-1[ 
(à) ]- » if 
dy 


If y = sin (5 X°) esc (5 X?) » then гус 


(a)0 | 


ЬЫ 


(b) - 25 cos (5 x?) x csc (5 X?) cot (5 x?) 
(С) 15 X? cos (5 X?) – 15 x? ese (5 X^) cot (5 x?) 


(d) 1 


The area of the region bounded by the curve : y = X" 
m square unit. 


— 9 «їе X-axis » the straight line 


X = 4 and above X-axis =. 


44 Alo d) 98 
(a) > (5) 18 Ок Ок 
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а Practice exams 


the balloon external surface area at the moment in which the radius length is 10 cm. 


equals зал зазазэз1з cm2/sec. 


-4 (p) 80 7t (с)-2 (d)-! 


f gas leaks from a spherical balloon at a rate 20 cm?/sec. » then the rate of change of 


If Vx+Vy=1 s then Z at the point (4 , 1.) equals е 
(3 (51 (9-1 (22 


Qr f is a fifth degree polynomial ; then the fifth derivative of the function f equals --.-..---...... 


(2x (5x 


(с) zero (d) non zero constant. 


$)$mixi mix © In in| x) @ (1х1) 


Өг the two curves of the functions f and g are touching at ће point (2 » 4) and f (2) =3, 
then g [ncm 


@)2 (b)3 (4 (4)5 


ЧФиг- b% where a »b ER — {1}, then $2 =. bison ens 
| @ log = (b) log, b (c) log, a (d) log 2 
Фф 


If the function f : f (X) =k x24 (ke 5) 2 ая logal maximam mere 
„Шеп Ко=............... 


(a)-2 (b)- 1 (с) zero (4)! 
Фуажьаш [^ (3 Х?-1)а4 х= zero »thena? +b? annuos 


(а)аь (b)1-ab (c)ab+1 (@)а +ь 


ır the perimeter of a circular sector is constant р » then the area has maximum value 
atrz-.e6 ees 
р 


- р 
2 OF Ore @! 


NO 
A 
O 
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Exam 14 ——— 


Ф) The absolute maximum value of the function f where f (X) = 10 Хех, xE [0 ,4] 


(a) 4 (b) zero (с)! 


_ l-cotX 
If 9 = 1 +cot X 


(a) zero OF (с) {2 


y then (уы... 


& In the opposite figure : 
The volume of the solid generated by revolving 
the shaded area a complete revolution 


about the y-axis = -+ cube units. 


247 
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Practice Exams 


Answer the following questions : 


Lin (10)*°* — 1 | 
X—0 {апХ | 
| 
| 


(4)10 (b) In 10 (©) In sin X (d)! 


О 


,J'13-xlaxe КУТОЛУ 
5 -9 
(a)9 (b)-9 (©) 5 z 


© The absolute maximum value of the function f : f (X) = 581 i » XE [0 , 2] 
+ 


ep Ob (0$ @! 


© The height of a cylinder which has the greatest volume placed inside a sphere whose radius 


length (г) equals ............... length unit. 
2r 2r 
Fr d 2 
9 45 (b) 13 (с)2г (а)21зт 
Quit y =InJtan x T SZ =. ——À when Х--7- 


(а)1 (b) zero (с) 5 (d) e 


Which of the following figures represents the curve of the continuous function f in which 
f@)=3 » f(2)=f(-2)=0 » f(X)>Owhen-2<x<2 7 


Scanned with CamScanner 


Exam 29) — 


2 
If X= a sec? 0 > yzatan?0 s then TY s unsi. 
dx? 


@ 5 sec 0 3 cot 0 
3acot 0 4a " 
© 4 (d) 3a sec 0 tan 0 


The current intensity I (Ampere) in a circuit for alternating current at any moment t 
(second) is given by the relation I = 2 cos t + 2 sin t 5 then the maximum value of the 
current in this circuit equals eee.. 


gs e op Os 


QA ladder of constant length its upper end slides on a vertical wall at a rate k length unit/sec. 


» then the rate of increasing of the distance between the lower end and the wall when the 
5 


ladder inclined to the vertical with an angle Ө where csc Ө = 4 equals чэн unit/sec. 


3 12 1242 3k 
on 58 By o 


Ф In the opposite figure : 
If A, =5 square unit » А, = 2 square unit » A, = 8 square unit 
5 5 
then |. | feoaxe ,| 170014 XE -----------.... 
(a) 15 (b) 20 
(c) 22 (d) 26 


Фигу (X) 2 X- XIn X » then the slope of the tangent to the curve at X = e equals ·-------------: 


(2) zero (5)-1 ©! e 


(5 The volume of the solid generated by revolving the plane region bounded by the curve 
у=2 Їх — 1 (where X > 1) and the tangent at the point (2 » 2) and the straight line y = 0 


a complete revolution about X-axis equals «77 cubic unit. 
7 16 7t 2л л 
Os Oj OF 


ır the normal to the curve y = X In X is parallel to the straight line 2X-2y+3=0 
› then the normal equation is "77 
@х-у=зе- ees 
© X-y=3e? ()Х-у-6бе? 
(ул BIG / YY p (OU! за ЖЫМ cha – у Jas) уд sell 
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Practice exams 


1 


j= x NEA єс 
tan Х 
(@)-F tan"? x (b) In | tan X | (©) In| sec? x| (d) з sec x 


The derivative of e?" X with respect to sin X equals «+ 


l 
© esin X (b) gin X (c) cos X (d) sin x 


Фп is the number of sides of a regular polygon whose side length increases at a constant 
rate (a) cm/sec. » then the measure of its vertex angle «өөө 
(a) increases at a constant rate (a)'**/sec. 
(b) increases at a constant rate (па) 9/8ес. 
(c) increases at a non constant rate and unknown. 


© remains constant. 


Q The two curves y 2 X? +a X +b » y=c X- X? are touching at the point (1,0) » 
then b + c-a = onm 


(а)0 (5)2 ©3 @6 
Qi? OO=XF (KY) » (3) =-5 sthen $ (3) = e 
| (8)-50 (5)-40 (©) 15 (4)27 
pt f O9 = cot (F sin X) » then 7 (Z) =. — M 

-213л -37 

()--4 (5) —; (сул (à) зя, 
@) If the curve y = X? +a X? + b X has an inflection point at (3 ,– 9) , then a + b = ------------- 
| (15 OÑ (с)-9 
Ф In the opposite figure : 

J £09. f09.ax-. — 


op OF 
г oru 
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Exam 15 ———— 


The opposite figure represents the curve of first derivative 
of the function y = f (X) » then all the following 


statements are true except ............... 


(a) at X=- 1 » there is an inflection point of the function 
у=/ (X) 

(b) at X = 1 » there is a local minimum value of 
the function y = f (X) 


(©) at X 2 — 2 » there is a local minimum value of the | 
function у = f (X) | 


(d) at X = 3 »there is a local maximum value of the function y = f (X) 


&) The opposite figure represents the curve f 


» then the function f is increasing 


on the interval --------------- 


@1-=›,[ ®1-=,1[ 
©l -2l (4) 1 ssl 


© The opposite figure represents a quadratic function 
» its vertex is (k » 9) » then the area 


of the shaded region = +--+» square units. 
(2)6 

(b)9 

(c) 12 

(d) 18 


251 
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Practice Exams 


Answer the following questions : 


Lim 


X —+ co 


x 
(554) —" 


o on ©: ор 


The rate of change of tangent slope of a curve at any point (X sy) on it is 6 (1 — 2 X) and 
the curve has a critical point at X = 1 and the function has a local minimum value equals 4 


» then the normal equation to the curve at X = – l is «7 
(а) 12 Х+у+3=0 (p) Х- 12 y + 109-0 
(с) 12 Х+у-3=0 (фу-12Х-3-0 


© The measure of the angle which the tangent to the curve sin 2 X = tan y makes with 


the positive direction of X-axis at the point (72 , 2) equals :-------------- 


(а) zero (5) 135° (с) 45° (d) 26° 34 


2 
m , 123 X1 - 5X &4 v then at X= 2 equals 2211-1223: 
7 


= On (с)8 (d) 56 
In the opposite figure : 
Mf Ut OOF food xe ne 
(а)-9 ©» 
(с)2 1 


A rectangle whose perimeter is 40 m. » its area is as great as possible when its 
dimensions are «n 


m. 
(а) 15 55 (b) 10 » 10 (©) 12.5 7.5 (9)9› 1 


(а) 10 (b) 20 (с)5 @? 
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Exam 16 ———— 


ABC is right-angled triangle at Z C , its area is constant and equals 24 cm? the rate of 


change of (b) equals 1 cm /sec. 5 then the rate of change of (a) at the instant when b 
equals 8 cm. equals ............... cm /sec., 
-3 


=з. -3 3 

(8) 4 Ойн (24 On 
Qui — n where f (X) = X" » then fle) =: m! 

(a)4e (b) 4 OL (4)4е 


Е ЭРЭ) 


2 
» then 4 fx) date in 
3X+4 » Х»-1 i 


(a)6 (6) 9 (с) 12 (d) 15 


@ The area of the region bounded by the curve y = X? — 9 and X-axis and the straight line 
| X= 4 and above X-axis equals зз square unit. 


| Өк (5) 36 Ok @ 18 


(ir f is a differentiable odd function in the interval ]- = » eof and f (3) 22 


„Шеп fc 3) zm quivrecié same 
(2) zero (b)! (с)2 @4 
cos? X Ce +++ 
erc A= ын 


(a) — cos X (b) 1 — cos X (c) X cos X (d) X — cos X 


If x € [0 » t] » then the function f : f (X) = X sin X + cos X has an absolute minimum 


value at X= 


(a) zero Oks 2 | Ok @-! 


In the opposite figure : 
rated by revolving the shaded region 


The volume of a solid gene 
bout X-axis and the straight line 


a complete revolution a 
Is л (e!? -€ 2) cube unit » then k 2 «e 
2 


(b) 10 


@! 


X2-1»X-kequa 
(a)5 
(c)2 


Scanned with CamScanner 


9 


m Practice exams 


The slope of the tangent to the curve y = X + sec X at X = zero equals eesse 


c (8) zero 92 @! 


If f 0) = 20 ХЭ” and f (х) =с » сЄВ sn €Z* › ћепп+с= 


| 104 (5) 124 (с) 123 (d) 125 
If f : IR — R where f (X) = л Хєх , then f (X) = erreien 


(2) f CO In Xt (5) f 0067 
(c) f 00 In (хе) @ f 09 


QD Water poured into a right circular cylinder at a constant 
rate as shown in the opposite figure which of the following 


figures represents the relation between the water height (h) 


in the cylinder and the time (t) ? 


уй 


If the equation of the normal to the common tangent of the two functions f and g at X= l 


isy- Xt y then (f x g) (D = mms 


(8)4 (b)7 (с)2 (d) 10 


à If f is an even function and continuous on Ё and the function has an inflection point 


at X 2 —a » then the sign of f (a^) х 7 (at) is the same ав eee 
(a) F @) xf (7) (5) f GO x f(a’) 
(Сә OF C30 x f (^ 
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Exam 16 ---- 


i we 
Фф EG Чэн tinin 


Сан, OZ +e Oe (уях «c 


& The opposite figure represents the curve of the function / 


s then f is negative in the interval ............... 


(11 »?l () Jo «3f 
(c)R-[1 »2] @ Jo » 2 


@) The opposite figure represents the curve 
of the function f where f (X) 23 X- x? 
If the point C (а » b) lies on the curve 
» then the greatest value of 


the expression a + b is ·--·----------- 


oL OE 94 Nor 


€5 The opposite figure represents the curve of 


the first derivative of function y = f (X) 


» then all the following statements are true except «ээс 
(2) f increases on ]- 3 

(b) f decreases оп ]3 » | 

(09 fc2»2fc9 

© f decreases оп ]- e» »- 2| 


i 2024“ ae да 
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Practice Exams 


Answer the following questions : 


it f food xe 6 then f [2500 - 1] d x= ——— РЕ | 


(a) 18 (6) 22 (©) 23 (4)26 | 


д 
/б9-/(%)_ | 


If Gomt а а нн 
4 ХЭЛ 


(а)е (b)2e (с)е? (92е 


© The minimum value of the function f : f (X) = X In X equals зз 


or on or @-« 


© The local maximum value of the function : y = i х?-9х+2 equals --------------- 


| (a) 20 (b)- 16 (с)3 (4)-3 


Ф In the opposite figure : 
The area of the shaded part = --------------: square unit. 
(@)2 
OB 
(242 +2 
(3242 - 2 


If f (X) =X” , then the 2019" derivative of this function equals «++... 


(a) 2019 (b) |2018 (с) |2019 (d) zero 


7 fe” (cot x - esc? Xd X=: tenens +с 
X X 

(а)е cot X-2e^ csc” X (b) e" C esc X - cot? х) 
X C 1 

(с)е со! Х (d) e * tan Х-е соХ 
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—Á— — — ———— EE E EE > o 17 — 


ФА 5-metre rod is fixed by a hinge to the ground at its base. If its top rises up by a winch 
at a rate of 1 m/min. » then the rate of decreasing the projection length of the rod on the 
ground when the height of the top is 3 metres = ннөөөөөн m./min. 


or (53 or @5 


If f (X) = (cos 205 X , then /(0) =... 


Ч б) © @ 
| 


4 
JJ 1x2-3 Xd xe vere 


(a)9 (b) 15 (с) 18 @24 


The function f : f (X) = X? +4 X + 8 increases at X E -+ 


(a) 1-4 » =[ only. ONES x only. ok » œ| only. (d)R 


If y = sec? (X Й then 12, ЕРТЕ 


(a)ny sec X (b)ny tan x 
© ny sec” x (d)ny tan” x 


o A rectangle is drawn such that two adjacent vertices of the rectangle lie on the curve 
y = X? — 12 and the other two vertices lie on the curve y = 12- X в 


» then the maximum area of this rectangle = нээн square unit. 


(a) 96 (b) 64 (c)8 (4) 112 


3 . | | 
Футһе curve of the function f where f (20) = 1 Х-3 is convex upward in the interval ------------... 


(а)]3›=[ (b) ]- » ,31 ©) 1-= ol @ ]0 >f 


(5 The volume of the solid generated by revolving the region bounded by the curve y -1х-5 
and the straight lines y=0 > X=1 » X= 3 a complete revolution about X-axis = --............. 


cubic unit. 


@ 147 (5)53 Л (€) 19.5 л (4)32 л 
цуу BIG / ҮҮ e (sl — Ай 2211, ШЫМ! bs а Justa) цайх 
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е Practice exams 


Ф ABC is an equilateral triangle of side length 2 l » E is the midpoint of BC »D CAB ›ЕЄАС 


such that DF // BC » then greatest area of the triangle DEF = ол the area A ABC 


or OF; ор 0 


A train starts its journey at 11 O'clock towards east with velocity 45 km/h. » while 
another train began its journey at 12 O’clock from the same point towards south with 


velocity 60 km/h. » then the rate of increasing of distance between the two trains at 


3 O'clock afternoon = eseese km/h. 


(a) 180 (Б) 52.52 (© 1804/2 (d) 75 


(D The given figure represents the curve f (X) 


» then the curve of f (X) is convex upwards at X Gere 


ОРОН! 
(Б1-=›3[ 
(Io. 
@b >= 


_Ї"@+лс2х4Х= ООЛО, 


Фф 
| л (ъ)2л (с)4л (4)8 л 


The measure of the positive angle which the tangent to the curve : y ? 12 X? 2 6 atthe 


(a) 45 (b) 135 (с) 120 @ 150 


point (1 » 2) makes with the positive direction of X-axis =... ° 


95 DIE on 9-4 
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б) The slope of the tangent to a curve at any point (X s у) on it equals 


х= 


N 


(a) 2y+1=V3Xx-=2 (6) 2y + 1 =3X 


Су «12 $ 43x-242 (a 2y*12253x-2 «1 


Eq | (сс X - cot X) (esc X + cot x] МИТ 


(a) zero (b) csc? X- cot? x 


| 
| 
| 
| (€) ese X cot X + sec? X tan X (d) cse X cot X - csc? X 
| 


2 2 
| Greno: © @х+9)5 
(O«xQx«95 (@10х+9)3 
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Practice Exams 


Answer the following questions : 


Од 1 @-4 
The tangent to the curve X = е9 соѕӨ » y =e’ sin Ө at the point at which Ө = р 
makes with the positive direction of X-axis ап angle of measure 
- oz oz 9 
© yb eee 
Ka © ©л ox 


ee 27 qa Эгшиг ыг а E , 
Фигох-1)-2х3-4х2-6Х-7 
»Шеп f (3) = se 


(а)7 (b) 33 (c) 36 (4) м 


(a)- 4 tan’? x (b) In| tan Х| (с) In| sec” x | @ 4 sec? Х 


2Х-1 
(8) 1 2х-1 + х-1)2 
(с)@х-1)7 (4) 4 2х-1)2 
Фи f is a function where f (X) = Х| X - 2| » then the function f is increasing on 
Неа енн 
(а) > 2| only. (l-» » I[ > эе | only. 
(с)]- ‚1[ only. (d) J! » cof only. 
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Exam 18 ——— 


© The greatest value of the expression (sin x +з cos x) is at Х= mmm where ХЄ [o , x ] 


OL OR: Ор: (d) zero 


Ф In a closed electric circuit » V is the potential difference (Volt) » I is the current intensity 
(Ampere) R is the resistance (Ohm). If the potential difference increases at 
a rate of 1 Volt/sec. and the current intensity decreases at a rate of 1 Ampere/sec. 
» then the rate of the resistance at the moment which V = 12 Volt and I = 2 Amperes 
equals ·------------- ohm sec. (where V = IR) 


(2? (54 ©)6 OF 
@ If y =2 sin X-X cos X ‚теп: +у= eee 
(a) X cos X (b)sin X (c)2 sin X (9) 2 cos X 
L лааг ciae "eii ue СЕ... cem LL efl a Lait Lat ыд cte — 
Giro x«3 пхах=уг- аду o then y Z = eene 
(a)2XInx (b) (2 х+3) ах 


© If the area of the region bounded by the two curves y = 2 X $4 3 у? = 4 a X equals 4 
square unit » then a= 77 where a > 0 
Өр ©! (9$ @4 
Ф If f (Хх) = (a-2) Х2+3 Х-5 9X ER › then the curve of the function f is concave 


downwards when - 


(а)а»2 (Б)а «2 (с)а=2 @a=0 


Ф If f (X) = 2 sin 3 cos € , then the thousandth derivative of this function equals зе 


(a) sin X (b) cos X (c)- sin X (d) -cos X 


id generated by revolving the region bounded by 


(5 The volume of the sol 
ht line y + X = 5 a complete revolution 


the curve y = 4 and the straig 


about X-axis = 7777 cubic unit. 


@3n (b) 6% (c)21 X @on 
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g Practice exams 


In the opposite figure : 
CD = 2AF , FE = ED › the perimeter of the figure ABCDEF = 40 cm. 
» then the greatest area of the figure ABCDEF equals «өнөө cm? 


(2) 90 (b)95 
(c) 89 (9) 91 


X cos Х л 2cos X 
ir] га Хек оеп | mor i soon 


(a)2k (b) 4k (c)6k (d) zero 


& The opposite figure represents the 


curve f (X) » then the curve has 


maximum value at X = ·--:::-:--::::. 


and minimum value at X = e 


(4)-3»6 (5)6»-3 
(c)6 »0 (4)0 3 


Ф The sides of right-angled triangle changes » and its perimeter remains constant 40 cm. the 
rate of change of the hypotenuse is 7 cm./min. when the side lengths 8 » 15 » 17 cm. » then 


the rate of change of each side of the right-angle at this moment equals --------------- cm/min. 


(а) 32 »25 (b)-2 9 (с)2,-9 (d) 32 »-25 


4) 
Q) Ify =1n X > then 7 = misse 
-x -x? x 10 x? 


27» If the curve of the function f lies above all tangents drawn from all points on the curve 
then the curve of the function is “өнөө 
(a) convex upwards, (b) increasing. 
(c) convex downwards, (d) decreasing. 


262 
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Exam 18 ——— 


Ф If the tangent to the curve у = x? passes through the point (3 » 5) » then the equation of 
this tangent is ·.............. 


(3)y 7 6X- 13 (Б)у=2Х-1огу=10Х-25 
(с)у=-10Х+25огу=-2Х+1 @y=X+8 
é x3) axe Ve YEAR лз +с 
1 1 
(2) є (x+3)° (6) тг 0+3)" 
1 1 
(©) те 0+ 3) Ort 


2 


©! OF; 93 © 


dz dy 2 d?z 
Au S. S 551 ӨНӨ cuccos 
© it ' d X^ 1 , еп Л at X = 1 equals 


эь 
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Practice Exams 


Answer the following questions : 
8 — 


ОООО 


Q The slope of the tangent to the curve X y? =3 at the point (3 » 1) equals 
1 1 2 
(3) $ (9-9 (03 


© The opposite figure represents the first derivative of 
the function f and the function f has a local minimum equals — 3 


sthen: | /004Х= Nome 

or -27 
9 27 

©4 @-4 


2 
Өг the curve of a function which passes through the point (= ‚ Es + 9) given that the 


slope of its tangent at any point on it (X » y) is given by the relation m = 2 X + 3 sec? 2 


» then the equation of this curve is --- 95 


@y =x? + tan (Буг X^ *tan X 8 
E x =x? = 
eis ‚Жин. х T (d)y=X + tan 2 -8 
puri. г UT ЭРЭР +с 

1-smx 020-6 


(x @ F sec? x- x 


© 
(a) 2 tan X- X (b) 2 вес? - 1 
© 


(a)! (b)e (с) zero (4)-е 


28 (b)2a (€) zero (3) 52— 
2 5 яа 


а 


@ The normal equation to the curve 2 y = 3 - X? at the point (1 51) is .............. 
(а) Х+у=0 (b)X+y+1=0 
(c)X-y+1=0 (d)X-y=0 
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PH M ——— 


@ The volume of the solid generated by revolving the region bounded by the curve 


a: Ve : 
f O0 =X" and X-axis and the two Straight lines X2—2 5 X=2acomplete revolution 
about X-axis equals ............... 


16% 32.7 
007 "S ОЕ @4n 


Q^ 3-metre wall is З metres away from a house » then the minimum length of the ladder that 
joined the ground and the house resting on the wall = «66e metre. 


(a)3 (556 (S342 OUP 


@ if sinx=Xy then: X2(y+y)+2cos X= КОРОО 


9 (b)2x (с)2у @y 


Ê The local minimum value of the function f : f (X)=X+ E is at Х = --------------- 
(a)-1 (b) zero (с)1 (4)2 


Өну-х” 9 X»0 ‚(еп У = s dms de 


(2)In X (p)2*Inx 


(©) x* In x (2) X" (1 + In x) 


Ф If ГО? «0 » f (X)>0 for every XE [а » b] » which of the following shown curves 
represents the curve of the function f in the interval [а,Ь]? 


© (b) 9 @ 


2, : А 
і _ X^? is decreasing on the interval «ees 
® The function f : f (0 = 2 In X- X7 is decreasing e inte 


OL (Б1- =, 1 QUE @ Jo » 


sp 216 / Y p (ай — Айал, БЫЗ! aba -- ЫЫ аш) yall) 265 
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g Practice exams 


A cuboid whose dimensions at an instant are 3 »4 » 12 cm. » the first dimension increases 


ension increases at a rate 1 cm /sec. and third 
ange of volume of the cuboid 


at a rate 2 cm /sec. » and the second dim 
dimension decreases at a rate 3 cm /sec. » then the rate of ch 


after 2 seconds = «s cm? /sec. 


(2) 528 (b)- 12 (c) 96 (d) 252 


From the following figures which one represents the general shape of the curve of the 
continuous function f where f(1) = f (5) = zero » f(3) 2 3 » f (X) <0 for every 
X«3 5 f (х) > 0 forevery X>3 

FOO <0 for every X #3 ? 


@ 


Ф 25 metre гор passes over a pulley which is 12 m. high. One of its end tied to a heavy mass 
and the other end tied to a car moves on the ground with velocity 6 m /sec. away from the 
projection of the pulley on the ground ; then the rate of change of height of the mass at the 


moment when the car at a distance 16 m. from the projection of the pulley = -------------- m/sec. 


(a)7 (b) 4.8 (c) 9.6 (4) 6 


OFT ^^ Gu 


d 
eo If X = sin y where y is an acute angle » then 


32 
4Х 
(а)11-х? тт 


1 
x2 


€) The equation of the curve : y = f (X). If the slope of the normal at any point on the curve is 


(2 y + 1) csc X and the curve passes through the origin is ecese. 
(зуу + у =соз X- 1 (Y^ *y 2-cos x-1 
(суу + y = csc X tan X (Dy + 1 =соѕ x 
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In the opposite figure : 


Area of region located in the first quadrant 


and including between the curves : 
Х+у=3 › X?24y » y*=4Xx 


equals «e square unit, 
5 10 
4 ОЕ 
55 13 
12 Ok: 
& In the opposite figure : 


The straight line L is a tangent to the function f 

at the point C and intersects the X-axis at the point 
А (— 4 »0) » the coordinates of the point B (4 » 0) 
and f (4) + f (4) =9 

» then the area of A ABC = ·----..-....... square unit. 


@ ®? ©з 
& The equation of the tangent to the curve y = In (e?* +e% + 1) at X= zero is --------------. 


(@)y=X+In3 (b)y=X-Inx 
(c)3 y=X+31n3 (d)y=3X+1n3 


dy _ 
dx 


ey Ox O3 Оа 


@) If tan (х? + у?) = zero » then 


Ф From the opposite figure : 


ОООО 


Өк," Хх. = 102 s ћелк= "s where k > 2 


OL (4s ©% OE 
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Practice Exams 


Answer the following questions : 


If f (sin X) = sin? X » then fa) "ЖООГО 


©! ©? (9n OF 


The curve (x) + (2) = 2 touches the straight line I + I = 2 at the point (a » b) 
Wf eee e 

(a)t=3 only. (b) t = 2 only. 

(с) for all values of t (d) not true for any t 


® The normal equation to the curve y = e2* cos X at X 2 0 is --------------. 


1 @)х+у=2 (Б)2у+Х=2 
(с)2Х+у=2 (4)Х-у=2 


Qa circular segment » the radius length of its circle is 10 cm. and measure of its central 
angle (X) changes in the rate 3 ™* per minute ; then the rate of increasing in the area of the 


circular segment at X = z 18 ee cm?/min. 


(2) 125 (b)75 (с) 150 (4) 300 


The function f : f (X) = 3 – In X? increases in the interval .--.-.-........ 


(a) ]- © » | (b) ]-  »0[ (€) ]o »«| (0) 13, = 


^» Lim cot (X + h) - cot (X) _ 
h— 0 h 


(a) — csc? X (b) вес” X 
(€) - cot? X (d) cot X esc X 


rien 
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@ The curve of tangent Slope at any point on it equals a csc” X where a is a constant s and the 


curve passes through the two points (2 , 5) , (2 . 1) s then the equation of the curve 


(a)y 22cot X4 3 (b)y 2-2cot X-3 


(©)y »- cot X @ y 22cot X-3 


Oa circular sector whose perimeter is 30 cm. » and its area is as great as possible s 


then the radius length of its circle = ............... 


(3) 15 (b) 30 (95 (4)75 


The curve y = Х? — 6 X? is convex downwards in the interval ------ 


(s) R- Jo -4l (810 4 
©) ]2 эе (4) 1- > ,2[ 


Ф) [ sec?!” x tan xa X= ККАЛ, +с 
1 1 4 
(а) 5514 sec?018 х 2016 вёс2016 х, 
1 2017 1 ec ү 
9 5017 * 2015 


Ф In the opposite figure : 
If A, is the region bounded by the two curves 
у=4Х,Х?=4у 
(then A, : A, А, = 
(a)2 :1:2 (b) 1:211 
()1:1:1 (4)3:2:3 


) with respect to (1 — cos X) at X = Ñ equals ч 
(D The rate of change of (X — sin X) with respect to (1 - cos X) at X E equals «e 


Exam 20 ——— 
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g Practice exams 


The opposite figure represents the curve f (X) 


» the inflection is at X = ve 


(a) zero 
(b)-3 
(с)4 


(9) all the previous. 


In the opposite figure : 


AC isa tangent to the curve у? =18 Xat 
the point A (2 » 6) and AB L AC , then 


the length of BG е-е length unit. 
(a)9 

(p) 11 

(c)2 

(d) 13 


Ф If y = f (X) represents a curve of polynomial function of third degree and f (X) <0 
atx < = А j (X)>OatX> = and passes through the point (1 » 6) and there is 
a critical point at (— 1 » 2) » then the equation of the curve is ==- 
(@)у=2Х%+4 | (pDyz2x «4x 
(уух -2Х2-Х-2 Dy =X°+2x74+3 


The maximum value of the expression (sin X + cos X) 18 “сн өн 


OL (5)2 (с)ү2 OF 


у(х) = X? » g(X)=cot Xand h (X) = (f o g) (X) then h (7) = peas 


(а)-4 (b) 4 (С) zero , (4)-1 
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aaa a TEE | | | 


The opposite figure shows a graphical 
^ Ug en to the curves f (X) , foo, 
f (X) where f (X) is polynomial 


ee oe 

» then the curves a » b ›с represent P - as HHH 

in order «ees AM 

(2)f C0 » О › RES ws 

(9f co foo f oo „ НУЧУ 

OFW FV f OO 3 EN 

OFV f OFW a TN t 
Ши | 


QD An engineer design a hotel in form of the curve whose equation y 24 X— lx? 


where X is in metres. If it is covered by glass » the cost of one square metre is L.E. 1200 
» then the cost of the glass = L.E. -e 


OR (6) 715200 (©) 51200 (d) 15200 


€) In the opposite figure : 
If the straight line L is a tangent 
to the curve y = f (X) at the point A (2 » k) 


sthen J” if O9 f QJ d XE eree 
@)4їз 
(c)3 


[ех (ро) + f 00) ах=ехх көөнө +с 
(а)х (b) f CO (с) ГОО @ ГОО 


The function f : f (X) = | 


xi Е -3sXs2 
x?-3 » 2«Х53 


then the function has an absolute minimum value = «e 


(4)5 (5) | (с)-5 (4)-4 
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g Practice exams 


If f is a polynomial function of fifth degree » then the greatest possible number of 


inflection points is eseese. 


(®)2 (3 ©4 (@5 


The opposite figure represents the curve : 


y = IX and the line X =e » then 
X 


the volume of the generated solid 
by revolving the shaded region 


a complete revolution about 


the X-axis = --------------. cube units. 


(in бул (с)зл (Ч)9л 


A man observes a plane flies horizontally at 3 km. hight exactly above him and with 


speed 480 km/Jh. ; then the rate of change of the distance between the man and the plane 
after 30 sec. later = ............... | 


320 | 
= km/h. (b) 384 km/h. | 
320 | 

(с) 384 m /sec. © ES cm./sec. | 
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School Book Examinations 


© 


Differential & Integral calculus 


=. 


[зт түттү / 


Ta 


quuni 
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School Book 


Examinations 


| First | Answer the following question 


«Ф Choose the correct answer : 
3 


( 1) Which of the following functions satisfies the relation F "T =y? 


(а) үх (x D' (b) sin X (c)e* Os; 


e 4 cm./sec. the circumference of the 


( 2 ) If the radius length of a circle increases at a rat 


circle increases at a rate of 77 cm /sec. 


2 
@ т (62 (T (4)2 л 
(3) The curve of the function f where f (X) 2 X 3 3 X? + 2 is convex upwards when 


ОЈ! (с) 11 3l (a) ]1 9 cof 


(4) 4] : (sin X + cos X) 4 X equals TO лгийн 


(a)4 (b)2 (с) zero (дл 


5 4 
(5) If f is a continuous function on R > „f 2f(Q9dX-28 > J 3 (0) 4Х-9 


5 
» then J 5f (X) d X equals ИЕ 


zro ©! ©: Gs 


( 6 ) The area of the region bounded by the curve y =Ẹ\ 16- X? and X-axis measured in 


(b) 127 OLL (4)47 


square units equals 


(a) 16 7U 
Answer three questions only of the following 
| 


Ó [a] Find : J sin X cos! Xd X «—f cos! X €? 
d 
x tags ‚бу - 
У-Х “Фу = 0 » find : у when X 0 


[b] If e Ti 
2-4 га 


gent to the curve : Х2-3Ху-у +3 = 7 at point (- 1 4) 


[a] Find the equation of the tan 
+5 y-6=0” 
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[b] The lengths of the legs of the tight-angle of a right-angled triangle at a moment 
1 
3 
and the length of the second leg decreases at a rate of 1 cm/min. » find : 


» are 6 cm. and 30 cm. If the length of the first leg increases at a rate of = cm /min. 
( 1 ) The rate of increase in the area of the triangle after 3 minutes. 


| ( 2) The time at which the increase of the area of the triangle stops. = 1 ста +6» 


| © [a] Determine the increasing and decreasing intervals to the function f where : 
ТО) -Х42я4наХ х 0«X«27t 


[b] A rectangle is drawn such that two adjacent vertices of the rectangle lie on the curve 
„2 А : a 
у= X*- 12 and the other two vertices lie on the curve у = 12 — X? ; find the maximum 


area of this rectangle. «64 » 


© [a] Find the volume of the solid generated by revolving the region bounded by the two 
curves y = 5 and y = (Х- 3)2 а complete revolution about X-axis «54 XX cubic unit » 
[b] Sketch the curve of the function f which satisfies the following properties : 
(1)f()2f(520 » f 2922-3 
(2 ) ў (00 <0 for each X 22 


(3) f Q9 <0 for each X «2 
(4) f 09 » 0 for each X>2 
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| First | Answer the following question 


Ф Choose the correct answer : 
( 1 ) The equation of the tangent to the curve of the function f where f (X) = е2Х+1 
de fus | , 
at point (5 , 1) 18 mem 
(a)2y=X+1 (b)y=2X+2 (с)у=2Х-3 (9) 2у=3х+1 
(2)Ify=4n°+4 » z=3n?-2 , then the rate of change of z with respect 


to y equals еа аА 
1 
шэн Он ©з Q4 
( 3) The maximum value of the expression : 8 X — X? where X ER is -- 
OL ©) 16 (©) 32 @ 64 
( 4 ) If the slope of the tangent to the curve of the function f at any point on it equals 


x and the curve passes through point (3 » 0) » then f (e? + 2) equals сезсе: 


(8)2 (553 ($)1n2 (@ з 


2 2 
(5 )If f is a continuous function on IR d f Cod X-9and | f()dxX=-7 


6 
» then J f (X) ах equals рее аше 


OD OL ©! Q-e 
( 6 )The volume of the solid generated by revolving the region bounded by the curve 


y = x +1 and the straight lines y 20 » X=- 1 and X=1 equals oee 


amt 5л 
(а)л Oir (су2л 2 
(1271 Answer three questions only of the following 


@ la] Find : (1) [x x- D? dx (GD[xe?Xax 


[b] Find the rate of change for 1 16 + X? with respect to Y 3 when X =- ^ «i» 
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Юта If Хсоѕу+усоѕ X=] ‚па: 97 
| dX 


[b] Find the absolute extrema values of the function f in the interval [- 1 » 1] 


where f (X) 22 X 46 X245 did 5» 
2X+X? 
fal fF O9 7| i when x<0 
2X-X when X20 


Find : ( 1) The local maximum and minimum values of the function f 
3 
(2) [| ғодах =? 


[b] The volume of a cube increases regularly such that it keeps its shape at a rate of 
27 cm?/min. » find the increase of the area of its faces at the moment which its edge 
length is 3 cm. « 36 cm-/min. » 
ДИИН ЕНЕ Ши LA Ши ы э rtis ш 
© [a] Find the area of the region bounded by the two curves : 


y =X? and y = 6 X - X? (in square units). « 9 square unit » 


[b] If the function f where foo-x 3 La X2 4 b X has an inflection point at (2 » 2) 


f the two constants a and b » then sketch the curve of the 
«-659» 


» find the two values o 


function. 
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| First | Answer the following question 


Choose the correct answer : 


( 1) The slope of the tangent to the curve of the circle : X? + y? = 25 


when X 2 3 equals Хосоо 
= -3 5 4 
OR OF (917 (4) 3 
(2))ff Q9 = иеп (3) = КОРКОЛУ 
@-x Әз © or 
OÈ = esc? x , y=2and Х = , then y equals eee 


(2)- (2 + cot X) (b) - G + cot X) (c)2- cot X (d) 3 -cot x 


2 4 
(зон feoax=7 А 1 g (X)dX=2 sthen „| [2f 00-3g Q9 -5]d x 


(2)- 18 (b)-8 (c) 10 (d) 14 
(5 ) The area of the region bounded by the straight lines : 
у-2Х-3 › y=X41 » X=2 equals -ru 
@? ©3 Өр @6 
( 6 ) The volume of the solid generated by revolving the region bounded by the two curves 
y = tan X » and y = sec X and two straight lines X = л » X= = 


a complete revolution about X-axis approximated in cubic units equals --.-----------: 
2 2 2 
AU A 2m7 2 
O% Ок (5^3 (27 
Second, Answer three questions only of the following 


Э [a] Find the derivative of y with respect to X where y = X? In X «XQ In X4 D» 


3 : 12:24 
[b] If f (2) = 10-4)? , find the convexity intervals upwards and downwards and the 


inflection points (if existed) to the curve of the function f 
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[a] Find : (1) | X(x-5} dx (2)| хє! Хах 


[b] Find the absolute maximum values of the function f where : 


f (X)=X4-4X4 on the interval [0 5 4] «0» 


[a] The volume of a solid of revolution generated by revolving the region bounded by the 
curve у = X 3 and the two straight lines X = 0 and y = 1 a complete revolution about 
X-axis is equal to the volume of a cylinder-like wire whose length is 42 units. 


What is the radius length of that wire ? « d, length unit » 


[b] The two equal legs of the isosceles triangle with a constant base whose length is 
| cm. decrease at a rate of 3 cm./min. What is the rate of decrease in the area 


when the triangle becomes an equilateral triangle ? «3 l cm?/min. » 


Ө [a] Find the area of the region bounded by the two curves: Х-у-0 » ул4Х-Х 2 
« 3 square unit » 
[b] Sketch the curve of the continuous function f which has the following properties : 
(1) f (00-3 
(2) f Q)=f C2)=0 
(33100 »-0 when-2«X«2 


(4)f O9 «0 whenX»0 » f C020 when X«0 
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| First | Answer the following question 


Choose the correct answer : 


d? 
(1) Му= 433 sthenatX=1 » els иий 


@-2 (b)-6 (с)6 (d) 12 
(2) | sec? X tan X d X equals өөөнөнө 

@ 1 зес*Х+с © F sec’ Х+с (с) F tan? xc (4)-4 tan? хэс 
(3) The normal to the circle X? + y? = 12 at any point on it passes through the point -----..--...... 


(a) (2 »3) (6) 51) (c) 0 »0) (2)C25-2) 


( 4 ) The curve of the function f where f (X) = (X - 2) e* is convex downwards on the 


O га (210,21 (lo sl 
(5) Гзхїх-а14 xequals шн. ны 

(a)-27 (b)- 20 (c) 20 (d) 27 
( 6 ) When the region bounded by the curve X = "m › 1<у<4 апа y-axis revolves 


a complete revolution about y-axis » then the volume of the solid generated 


measured in cubic units equals -e 
©3571 (5)312 л (с)2л1а2 (4) 2 Tlog3 


Answer three questions only of the following 


[a] Find : (1) 3 х2-4е2)ах 


[b] If sin y + cos 2 X = 0 Prove that : <1 -( ФУ "ES Уу (ап y = 4 cos 2 X sec y 


4 ! 
3 fay it J f(OdX=7 >» J g 00d X-3 


4 
Calculate the value of : J [f C0 +28 09 - 4|4х =й» 
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If the c | 
[b] urve of the function f where 1(Х) =a X? +b X? c X+ d has a local maximum 


value at (2 » 4) and an inflection point at (1 5 2) s find the equation of the curve. 
«foos-X «axi» 
[a] Find the area of the region bounded by the curve : 


dx +үу = | and the two straight lines X 0, y=0 


a> square unit » 


6 
[b] Graph the curve of the continuous function f which satisfies the following 
properties : 
||» (Df(22f)24 
(2)fQ)-0 


(33700 40 when X»40rX«2 
(4) 00«0 when X»3 , j 00» 0 when X «3 


© [a] Prove that the volume of the solid generated by revolving the region bounded by 


the two curves y = t and y = 5 — X just one revolution about X-axis equals 9 Л of the 


cubic units. 


[b] If A is the area of the part bounded by two concentric circle whose radii lengths are 
гү and r, where r, > гу » find the rate of change of A with respect to time at any 
moment at which r, = 10 cm. » гу = бст. »if known that at this moment r, 


increases at a rate of 0.3 cm/s. and r, decreases at a rate of 0.2 cm/s. « -76 Mem‘ see. » 


б 218 / TVG (o! = tilaisi iy ШЫМ! why А Lalan) edi 
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| Енэг Answer the following question 


The opposite figure shows the curve f (X) 


of the function f where f (X) =a X зь? 


‚ а s Б аге two constants. 


Complete : 
( 1 ) The function f is decreasing for each X € 


( 2) The curve of f has critical points when X € 


(3) The curve of f is convex upwards on the interval 


( 4 ) There is a local minimum value of the function f when X = 


(5)f(D = --------------. 
(6 ) The area of the region bounded by the curve of the function f and the two straight 


lines X=2 » Х=0 and y = 0 in square units equals 


‘Second, Answer three questions only of the following 


[a] Find : 


(1) J ese? (X33) ax (2) Jr ax 


[b] The function f where /(Х)-Х7-6Х2-9Х-1 


( 1 ) Determine the increasing and decreasing intervals of function f 


( 2) Find the maximum values of the function f in the interval [0 5 2] 


Э [a] If f (X) = 4 + cot X — sec? X » find the equation of the normal to the curve of 


the function f at a point lying on the curve and its X-coordinate equals л 
«4X-24y - T 4 7220» 
[b] An empty tank whose capacity is 10 cubic metres, If the water is poured gradually in 


that tank at a rate of (2 t + 3) m?/min, where t time in minutes » find the time needed to 


« 2 min.» 


fill the tank. 
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j 2X-14?X 
ind; Lim (£474 ро те 
[a] F MB CER e 


[b] A rectangle - like poster contains 800 cm? of the printed material where the widths of 
both lower and upper margins are 10 cm. and the two side margins are 5 cm. what are 
the two dimensions of the posters which make its area as minimum as possible. 


« 60 » 30cm.» 


DŘ III 
e [a] Find the volume of the solid generated by revolving the region bounded by the curve 


yz4-X ? and the two positive parts of the axes of coordinates a complete revolution 


about X-axis. « AR 7t Cubic unit » 


[b] If f =X 3 4a X2 b X + A where a and b are two constants » find the two values of 
a and b if the function f has a local minimum value when X = 2 and an inflection point 


when X = 1 › then sketch the curve of the function f 
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| First | Answer the following question 


Qin each of the following phrases » choose (a) if the phrase is true and (b) if the phrase 


is false : 
(1) The local maximum value of the function is greater than its local minimum 


value. (a) (b) 
2 | 
( 2) The rate of change of | n? + 3 with respect to —*— is natty (a) (b) | 
n+1 n? +3 
i: dy. -1 
(З) НЇу-Тх-2 3 еп су TANE (a) (b) 
x-4 7(Х-4)? 
(4) |а xX = —— +e 
J (X= 29° 2(Х:2) (а) ©) 
А à: dy _ 
(5) Ify=XInX-X >» then yz =Inx (a (5) 
(6) If (a of (а)) is an inflection point to the curve of the continuous function f 
(a) (b) 


» then 7 (a) = zero 


Answer three questions only of the following 
Ne i SLE Ve ашы ST 


[a] Find 
7x? 251 gU 
af дах (2)] (35+ 3) ax 
X?^41 Фу 
[b] If y=ae Prove that : -4Ху(3-2Х2) 


dx? 


[a] Find : | cot X csc? Xd X 


[b] If s is the distance between point (1 » 0) and point (X ; y) lying on the curve y =x 


» find the coordinates of point (X » у) at which s is as minimum as possible. /. ( A, 4-) > 
M 


———— 


$$ eee 
[a] Identify the absolute extrema values of the function f where f (X) = | X | (X — 4) in the 


interval [- 1 › 3] 
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T 


[b] If the slope of the tangent to the curve y = f (X) at any point on it equals 6 X? + b X 


and f 0) 55 > f 2) - -3 , find the value of the constant b » then sketch the curve of 
the function f «6=-12» 


Ф [a] Find the rate of change of In (9 + X 3) with respect to X? +3 and X21 “р” 
[1 А(0›3) » В(1,4) , CQ, 0) Find using integration : 
(1) The surface area of A ABC 


( 2) The volume of the solid generated by revolving A AOC a complete revolution 


about y-axis. «3 square unit » 4 JU cubic unit » 
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| First | Answer the following question 


In each of the following phrases » choose (a) if the phrase is true and (b) if the phrase 


is false : 


dy y 
(1)1fy? =3 2-7 5 then > = Tz (a) (b) 
( 2) The function f : f (X) = = X? —3 X 4 1 has an inflection point 
which is (0 » 1) (a) (b) 
(3) 55. [cot (cos 3 20] = 3 sin 3 x esc? (cos 3 X) (a) (b) 
(4) Ја -cos ХУ sin xdxz- 4 (1 + cos 05 «c (a (b) 
: x 
(5) Lim (1+2) =e (а) (b) 
2 2 
(6) (62+) ах=2ешіх|- +c (а) (b 


Second] Answer three questions only of the following 
© [a] Find : 


1 
(1) [xsin хах (2) 4] {х хах 


[b] Find the equation of the tangent to the curve y = In (2 -12 cos x) at the point lying on 


it and its X-coordinate equals л «X-y-1=0>» 
4 X y 4 


57 [a] Identify the convexity intervals downwards and upwards and the inflection points 


(if existed) to the curve of the function f where f (X) = (X — 1) + З 


[b] A cuboid of metal whose base is square. If the side length of the base increases at 
a rate of 0.4 ст /ѕес. and the height decreases at a rate of 0.5 cm /sec. , find the rate of 


change of the volume when the side length of the base is 6 cm. and the height is 5 cm. 


з 
6 cm./sec. » 
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: 3 
[a] Find : | хүх+тах «16, 


[b] A rectangle - like playground in which two opposite sides end in a semi-circle outside 
the rectangle of a diameter length equal to the length of this side. 
If the perimeter of the playground is 400 metres 5 prove that the surface area of the 


playground is as maximum as possible when the ground is a circle - like 


» then find its radius length. « 200 , 


[a] If (0) 2 X? -3 X - 3 , find : 
( 1) The absolute extrema value of the function f in the interval f [0 ‚2] 


(2 ) The area of the region bounded by the curve of the function f and the straight 


lines Х=0 » X=2 » y=0 « 4 square unit » 


[b] Find the volume of the solid generated by revolving the region bounded by the curve 


X y = 2 and the two straight lines X = 1 and X = 2 about X-axis « 2 Л cubic unit » 
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УӘ Answer the following question 


& Complete the following : 


dy 
Tr БКА КЕЧТЕ 
(1918 х?у? =1 еп 15 


X. рее 
(2) = [7 е |= 
(3) The function f : f (X) = X? —3 X — 1 has an inflection point which is ---- 
( 4) If f is a continuous function on the interval [2 ; 7] 


7 4 
„еп J f(X)dX+_] }00ах= 


(5) The area of the region bounded by the two curves y = X? and у = 4 X equals --.----....... 
square units. 


= dik d'y 
(6)Ify=x?In& , a0 then 51,457 


Answer three questions only of the following 


Ó [a] Find : 
3 
л) [£22 ax (2)]х?е-Хах 
[b] Find the equation of the tangent to the curve of the function f where f (X) = 2 tan? X at 
the point lying on the curve of the function f and its X-coordinate equals л 


«у= 12 Х-ЗЛ+2» 


3 [a] Find: | |x-2]d x 
[b] The opposite figure shows the two 
curves of the two functions g and z where : 
в00-700 » 2097 f OO and f is 
a polynomial function at the variable X 


Sketch the curve of f knowing that it passes 


through the two points 
(—1 50) (154) 
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@ [a] Identify the absolute extrema values of the function f in the interval [0 » 2] 


» where f (X) = 344-52 


[b] A five metre length rod is fixed by a hinge to the ground at its base. If its top rises up by 


a winch at a rate of 1 m/min. » find the rate of decreasing the projector length of the rod 


on the ground when the height of the top is 3 metres. «4 m/min. » 


Ө [a] If a trapezoid is drawn in a semi-circle such that its base its the diameter of the 


semi-circle » determine the measure of the angle of the trapezoid base such that its area 
is as maximum as possible. 


« 60? » 
[b] If a is the region bounded by the curve X y = 4 X? and the straight lines 

X=1 » X=4andy=0 find: 

( 1) The area of region a in square units to the nearest unit. « 4 In 4 + 15 square unit » 


2 
( 2) The volume of the solid generated by revolving the region about X-axis. 


« 57 JU cubic unit » 


КООЗУ, 2?" 


uu pti И РУ (: 3151 - a elo DENS Ай, ‚Бе (Lalas) yalsdl 
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Бич Answer the following question 


Choose the correct answer : 


d 
(1)If X22n?47 » y =n? » n=l » then > equals I 
3 3 

or 4 Ok (4)6 
(2) The curve of the function f is convex downwards on R if f (X) equals -- 

(а)2-х? (ъ)2 +x? ©2-x* @)2+x* 
(3 ) If the curve of the function f : /(Х)-Х7-КХ2-4 , k CR has an inflection 

point when X = 2 ə then k = ............... 


@-s ®-3 (9e @» | 
( 4 ) If f is a continuous function on R f fooaxeT , J fO0dx=-11 

„еп, | f C9 d X equals сох: 

(4)-4 (b) 18 (c)- 18 (77 
C5). [ух 114 X equals Beds 

(а)-6 (5)0 (с)4 (4)5 
( 6 ) The area of the region bounded by the curve y = X? and the two Straight lines y =0 


and X = 2 equals РРА 


Answer three questions only of the following 


2 [a] Find : (1) [3% ax (2э|9х26Хах 
[b] Find the measure of the positive angle which the tangent of the curve y - X? makes 
with the positive direction of X-axis when X = 8 to the nearest minute. © 18° 26» 
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[a] I sin X= Xy » prove that : X? (у 4.) 42 co x 22 y | 


th = 3 2 
[b] fte curve y= 2X 43 x? 44 y 5 has two parallel tangent » one of them touches 


the curve at point (- 1 , 2) , find the equation of the other tangent. «4X-yt520» 


sti 


[a] A balloon rises up Vertically at a constant rate of 28 m./min. If the balloon is observed 
by a ground observer distant 200 m. away from the site of launching the balloon 
» find the rate of change of the angle of elevation of the observer when the balloon 


is 200 m. up. « 0.07 rad /min. » 


[b] If the slope of the tangent to the curve of the function f at any point (X » y) on the 


function f and the inflection points if existed known that the curve passes through the 


- 2 : 
curve is 3 (X ^ — 1) » find the local maximum and minimum values to the curve of the | 
| 
point (— 2 »— 1) » then sketch this curve. | 

| 


© The straight line AB intersects the curve of the function f at point C (X » y) 


»where X»0 » А(0,2) > B(654)and f Q9 = 3 »find : 


| 


| (1) The equation of the straight line AB «y= t Х-2» 


| (2) The coordinates of point C « (3 53)» 


| (3) The equation of the normal on the curve of f at point C and prove that it passes 


| 
| 


through the origin point O «Х-у-0» 


(4) The volume of the solid generated by revolving the region bounded by the 
normal OC and the curve of the function and the straight line X = 6 and X-axis 


А : 45 = 
a complete revolution about X-axis. «57 cubic unit » 
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| First | Answer the following question 


«У Complete : 


-4 (5. Sa riesen 
(2)3x 6 2 cot X) 
(3 ) If the function f : f Q0 S k X «9 X? has an inflection point when Х = – 1 
„еп k = NIIS 
Zt 2 
(4) ,] (4X3-6X7 45) d Xs 
(5 ) If f is a continuous function on the interval [1,4] 


4 1 
sthen | /О00ах+„] foodxe з 
( 6 ) The area of the region bounded by the two curves у -X'rlandyz2X 2 


equals T— square units. 


Answer three questions only of the following 
Ó [a] Find: (1) [tan GX 4 d X (2)[а-х?)(@3х-х?уах 
[b] If the two parametric equations of the function f where y = f (X) аге: 
X22 n? + 3 and y =n’ » find each of the following when n = 1 
( 1 ) The equation of the tangent to the curve of the function f 
(2) £4 «2Х-Ху-7-090” 


ee ee ee ee eee 
® [a] Investigate the convexity of the curve of the function f where f (X) =| X 3_ 1 | and 


show the inflection points if existed. 
3 3 
61е, /094Х-9 » | /094Х-4 


5 
» find the value of :_, f [1f 00-6x]dx «48» 


х 
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© [a] Find the area of the plane region bounded by the two curves : 
у+Х?=6 » y42X-320 32 


| «ёр square unit » 

[b] A right circular cylinder-like container of internal height 9 cm. and the interior radius 
length of its base is 6 cm. A metal rod of length 16 cm. is placed in the container. If the 
rate of sliding the rod away from the edge of the cylinder is 2 cm /sec. » find the rate of 


sliding the rod on the cylinder base when the rod reaches the end of its base. 


«5 ст./ѕес. » 
5 Jsec. 


e [a] If the rate of change of the slope of the tangent to a curve at any point (X › y) on it is 
| 6 (1 — 2 X) and the curve has a critical point when X = 1 and the function has a local 

| minimum value equals 4 | 

( 1 ) Find the equation of the normal to the curve when X 2-1 


(2) Sketch the curve of the function and show the maximum and minimum values and 


the inflection points if existed. «X-12y £109 20» 


|. [b] Find the value of the solid generated by revolving the plane region bounded by the 


cuves:y2 X?«1 » y=0andX=0 › Х=1а complete revolution about X-axis. 


23 


“її Jl cubic unit > 
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Answer the following questions : 


If the function f: f (X) = X + x* has a critical point at X= 2 
» then the value ofa = ss 


(а)4 (b)3 (c)2 OF 


| If the curve of the function f : f (X) = cos Х— a X? has an inflection point at X = Л 


| » then the value of a = sss 
| 1 | 
| 1094 (0-2 (027 (4)-1 


© The absolute maximum value of the function f 
such that : f (X) = sin X + cos X in the interval [0 , 2 TU] із... 


Ox Ot ©! Or 


Answer one of the following items : 
[a] Determine the local maximum values and the local minimum values (if there exist) for 


the function f : f (X) = (2 - X) e” 


[b] Find the absolute maximum value and the absolute minimum value of the function Tf 
such that : f (X) 23 X^—4 X? in the interval [-1›2] 


—————— À ө- 


Ө 2 со xa x= DOE 
(2)X 4 1 sin2x «c (B) X 2sin2 X «c 
(.)X- 2 sin2x«c (d) X-sin2 X c 


In the orthogonal coordinate plane » the straight line AB is drawn passing through 
the point C (3 » 2) » cutting the positive part of X-axis at the point A and the positive p 
of y-axis at the point B » find the smallest area for A AOB 


art 
such that O is the origin point, 


If f (x) 2| X | then... f(b Ka з... 
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2 P 
Find the area of the region bounded by the two curves: y =X" » Y= 5x 
шар MN a 


Find the volume of the solid generated by revolving the region bounded by the two curves : 


y=X* , y=3Xacomplete revolution about the X-axis 


9Ө--9-9Ф 


Answer one of the following items : 


E Find :J X a x [b] Find : | x? n xd x 


If f Q0 2ae* , then f (-2) = 


(a)- f (2) (6) - f (2) (©) - f (-2) @) f C2) 
InX == 
ФІ той 
x 1 
(25 *c (bx + (c)2X*c (d)InI XI c 
[cot xáx- ВТРАТА 
(а) in| sin Х|+с (b) In| cos Х|+с 
(c)-In|sin X|+c (d) In| esc X|+c 
Find the equation of the normal to the curve y = 3 e* at the point lying on it and its 


X-coordinate equals — 1 


Qt y =cot (7-10) , tz 30x »then ($Z) _ = — 
2a эд -л Л 
@) 4 О 9 (с) 6 (92 
The slope of the tangent to the curve X y? = 3 at the point (3 » 1) equals «ww 
-6 -3 sl 1 
© (b) ОЕ: | @ + 


2 
17 If x= 24! , у= 2-1 » find : "m: atz=0 


1) If a stone fell in a settle water lake » then a circular wave is formed whose radius increases 
at a rate of 4 cm/sec. Find the rate of increasing of the surface area of the wave at the end 
of 5 seconds. 
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Answer the following questions : 
| sec* X tan СО 21 8в nanni 


(2) т se? x «c (5) T sec! x «c © Тап хе (4) = tan’ x +e 


| 
© Find the maximum area for the isosceles triangle that could be drawn inscribed in 
| 


a circle whose radius equals 12 cm. 


Olt f 09 = ѕіп X »then _ л" f 00d Xe «aem 
| (24 ©2 (с) zero (4)-1 


Ф Find the area of the region bounded by the two curves : y = XK? , у=4Х 


© Find the volume of the solid generated by revolving the region bounded by the two curves : 


у=Х 54 у-2Х acomplete revolution about X-axis. 


© Answer one of the following items : 


= x : Х 
a) Find : { —*—a x [b] Find : | — a х 
sins үстү e^* 


@ ity - sec x » then y (2) = — MD 


@ 213 (b) 6 (с)8 (d) 4 


фих- 21243 » у= е > then (£22), | €—Ó 
ei OF - or 


Ч) 
Quit y = x sin X » prove that : x 5 tX: T х+2у=0 


A rectangle of length 24 cm. and width 10 em. » if its length shrinks at a rate of 2 cm/sec. 


while its width increases al 


end of 4 seconds » after how many 


a rate of 1.5 cm/sec. Find the rate of change of its area at the 


seconds does the area stop increasing ? 


эв 206 / YA E (- ын шУ Ну ШАН 3 Ja 11425151) жан! 1297] 
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x 
9 2x 3x 
| (3102 (Б) 112 (©) 2 (d) 2 In3 
faxe® tlaxe. eee 
2 2 


| © 211х1+с аа 


- (X34 5)* , fina 2X. 
@ ify - 0 +5)" > find t 


& If f : -154[—~R > f 00 = X? - 3 X » then the number of the critical points for ће 
function f equals з 


(a) zero (5)1 (c)2 (4)3 

ФУ If the curve y= X? +a X? +b X has an inflection point at (3 »— 9) , then a + b = -------------- 
Әз © Q-9 @-2 

Ф The maximum value for the expression : 4 X — X 2 y where X ER ig eee 


(a)4 (b? ©3 (4)6 


Answer one of the following items : 


© 


[a] Determine the maximum and the minimum local values for the function f 
such that : f (X) = X? -3 X? -9 X › then determine the inflection point (if exists) for 
the function. 

[b] Find the absolute extrema values of the function f such that : 


foos10xe * » хЄ[0›4] 
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Answer the following questions : 


If a? 2 b * such that a )bCR* › azb »then £X = — 
| Д | 
(а) юв + (b) log, b (с) log, a (d) log = 


if rooaxei2 › P Fd X=16 then {f° f Od Xa enn 


© 
| (8)-28 (b)-4 (с)4 (4) 28 
© 


Answer опе of the following items : 


[a] Find :|х3 (х2- п) ах 


| [b] Find {| (x3) e ax 


Jem Pd үлэ 
| (а) – Іа [соѕ Ө|+с (b)- In cos Ө +c 
(c)In cos 0 +c (9) Па cos Ө |+ c 


-3X (b) zero (сул (Ф)27 


Answer one of the following items : 
[a] Find the local maximum values and the local minimum values of the function 


РО) = Хх 3 3Х-2 запі the inflection points of the curve of the function 
(if exists) 
[b] Find the absolute extrem 


the interval [- 1 » 4] 


a values of the function f : f (X) = X (2 – 12) in 


If f(x) =X f (ху and (3) =~ 5° then / TT 


(b) 4 (c) 15 (4) 27 


(Х) = (X -2)e * is А гізіп the interval “эн 
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) 
MIU .2| 


D ооа у у. a oe iniaa cra ta ae 


© Find the equations of the tangent and the normal to the curve : 


X=secO , уелаада0-2 


і dy dy = 4 cos 2 X sec 
If sin y + cos 2 X = 0 » prove that : ТҮ (15) tan y y 


If X210?-15t2436t41 > у=12-81+ 1H » then this curve has a vertical tangent 


alte «IIR 


(а)4 (b) 3 or 2 (c) 6 (4)8 


Ф For the function f such that f (X) 2 — 2 X + 6 » then all of the following statements are 
correct except «e 
(a) the curve of the function f convex upwards in the interval ]- ee » ес 
(b) the function f has a local minimum value at X = 3 
(c) the curve of the function f has no inflection points. 
(9) f (X) is decreasing in the interval |3 5 oof 


Dy If y =a X? such that a and b are constants » prove that : +x 2% = 2 x 4X 
Y dt X dt 


Ф Find the volume of the solid generated by revolving the region bounded by the curve 
у= X? «2 the X-axis and the two straight lines X2 -2 , X= 2 a complete revolution 
about the X-axis. 


(8)3182 (B) $ n2 (9n $ (8)21n3 


! f (X) = X (a – In X) such that a is constant » the curve of the function has a critical point 


at X-es»thenaz s 
(а)! (b)0 


A metalic circular sector whose area is 4 cm? Find the radius length of the sector's circle 
which makes its perimeter as minimum as possible, 
What is the measure of its angle then ? 


ын ©? 


Find the area of the region bounded by the curve y94-X? and the неон liye X2 


300 
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Answer the following questions : 


If f (0 = (sin 2X-csc X » then f^ (2) WM ennt 
2 (21 (с) zero (@)-1 


© If the curve : y = (2 X- а)? + 4 has an inflection point at X 2 5 » then a = ee 

ое. 20. РНИ. арте 
QA lake infected by bacteria has been treated by an antibacterial. If the number of 
bacteria z in 1 cm? after n day is given by the relation z (n) = 20 (12 -]n (12)) + 30 
such that 1< n < 15 
(1) When the number of bacteria be minimum during this interval ? 


(2) What is the least number of bacteria during this interval ? 


We aa Ran AMNEM E 


Cb Find the volume of the solid generated by revolving the region bounded by the two curves 
у= Х2апіу=3 Х–2а complete revolution about (ће X-axis. 
e (itn) меп 27 = irap ей 
ex oL Ф! 
f! 
i Ez m аХх=зе ее" 


Answer опе of the following items : 


[a] Find : faaata x 


Өну 
= зе" л 
Ф! 
Ё 
Ф 
Ё = : 
(6) X-In|X+ thee 


[b] Find : [ox 5) e" d X 


(8) 1 In (Х+1)+° 
(а) X eInlXx be 


(S) x «In Gc D + 


UY x 
т. 
uL nm a oe Ya e 5 
vi ed 436. Ч 
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"bh sec? d tan Xd X = See eee) 
| 
ео 01 ©! @? 
Answer опе of the following items : 
[a] Find the local maximum and minimum values (if found) of the function f : 
fG9sx*-2x* 
[b] Find the absolute extrema values of the function f : f (X) = ore 1 
in the interval [- 1 ; 3] 
Li dus cd 
ж-ы (1 д x) үр 


(a) 12 = 3 (с)-1 (4)3 


Find the equations of the tangent and the normal to the curve : y = 3 + sec X at the point 
which lies on the curve and its X-coordinate equals 2n 


(а)! (5)3 (ge (ae 
If the curve of the function f (X) =a X? + 12 X + 1 has a critical point at X 2 2 


o Find the area of the region bounded by the curve y -1 2 X and the straight line y = X 


Ify=2t?+7 , z=t?—4 then the rate of change for y with respect 
toz equals PTEN 


@)2t (b)3t OK @ 12 


The curve of the function f ; f (X) = (X - 2) е^ is convex downwards in the 
interval OPE 


(а@)]-=,=[ (Б)]-1,2] (e) Jo »2[ (4) 10, 


@ If sin x 2 xy » prove that : X? (y +y)+2cosX=2y 


Коон SORS T делаи > y=0 find 


[e 
Q 
№ 
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Answer the following questions : 


@ The volume of the solid generated by revolving the region enclosed by the curve 


y=2 X? and the line y = 8 X a complete revolution about the X-axis is equal (0 5-5 
8 4 
(n J ax-2x**ax (pm вх-х2 дах 


(Sn (4x? -4x5ax (л, x* -64 xP ax 


Q The area of the region bounded by the curve y — X? and the straight lines : 


y 20 and X = 2 equals --------------- unit of area. 


(28 Ok (92 @! 


& Answer only one of the following two questions : 


[a] Use integration by parts to find : fx 44-x^dX 


[b] Find : [ si? ха х 


Ô The function f : f (X) = X^ 4 X? has = 
(2) one local minimum value and two local maximum values. 
(b) two different local minimum values and one local maximum value. 
(с) two local minimum values and no local maximum values. 


(d) two equal local minimum values and one local maximum value. 


O et f be the function » defined Бу: f CO = E: » then the local minimum value of f 


(4)-е 


(а)е ОН (c) Ine 


© Answer only one of the following two questions : 
[a] Find the values of a and b such that the curve of the function y = X? +a X? +b X has 


an inflection point at (3 » — 9) , then determine the local maximum and local minimum 


values of the function. 


303 
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| 
‚ л 2.X 
[b] Find the absolute extrema values of the function f » where f (X) 22 Хе 
»xXE[-3 51] 
Lim hs e 
x—0 
(a) a” (5)2а (с)2 ша (4)2 ша? 
If y = (e^ * In X) » then SY M 
ges улеп e 


(3e " (i-mx) (6) &* (z-In x) 
OF -hx @е rm) 


© Find the equation of the tangent to the curve : 
y=3 X? — In X at the point (1 » 3) which lies on it. 


Ф Determine the dimensions of the rectangle 
of largest area that can be inscribed in 
the right-angled triangle shown in the figure. 


d 
@ ity = sec" X » then 22 = — M 
(а) пѕес?-! X tan X (b) ny tan X 


(c) ny cot X (d) ny 


ьа 


(D The slope of the tangent to the curve : cos ( лу ) =3 X+ 1 at the point (= , 


) 
ко. ©3 @-3 


' As a spherical raindrop falls » it reaches a layer of dry air and begins to evaporate at a rate 


that is proportional to its surface area. Show that the radius of the raindrop decreases at 


a constant rate. 
Given that : the area (A) = 4 JU r°? » the volume (v) = 4 к? 
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Ч ф d 
Qty - 10 зах » prove that : Х--2-82 3 = cos X 
In X^ ТУГ. ” 
p ах 


(а)3Х+с (6) &+с OP (3x! «c 


4 
Q Let f be the function given by : f (X) = E 1 , then the function f is decreasing 


(a) ]-  »- Ш only (b) ]- 1 »O[ and ]1 5 ef 
(с) Jo » 1[ only (9) ]- * »- 1[ and 0,1 


@ if the slope of the tangent to a curve at any point (X » y) on it is (a csc? X) » where a is 


constant » find the equation of this curve given that the curve passes through the two 
points G 5) GR , 1) 


6 
(D Find : a | Х—4 |d X (write your steps) 


casi WG / Y^ e (sl — oblati Med! ode Чу ЭРЭЭ | 305 
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Answer the following questions : 


= sec 2% 666 5 Rag eerte 
If y = sec 4 sec 1 Л then £A dx? 
1 x x X X 
(a) а 84 (ап 4 (b) 4 sec -7 tan 7 
1 sec % tan X 42 1 sec 3X tan Ж + 1 gee Ж tan © 
у sec tan +12 (d) 4 sec tan 4- + 4 864 tan 


Q The derivative of (X — sin X) with respect to (1 – cos X) at X = T equals зе 


ol ©} OP on 


© ABC is a triangle » in which AC = 7 cm. » BC =3 cm. » AB = X cm. and m (4 ABC) = @ 


i; 49. = 1.3 rad.min. when Ө = = > find £X X at this instant. 


d 
Өту = sec X » prove that : у er ауу =y? (9-3) 


Find the equation of the tangent to the curve y = 2 - [2 cos X] at the point which lies 


on it and its X-coordinate is л 


Ify=In(1 +e? * then $% = UR 
] e?* 2 2е?^ 
@ om Dr (үүх (x 
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QJ tanxdxX= —— 
(a)Inlcos X] +e (E) - Ini mec Xue 

(©) sec? X +e (4) In| sec X | +e 


! : 2 
Let f be the function given Бу: f (X) = (X? — 4)3 5 then the function f is decreasing 


(a) l+% »- 2[ and Jo » 2[ (5) 1-2 »0| and ]2 5 =[ 
(с) l-e »- 2| only. (d) Jo » 2[ only. 


Ф the slope of the tangent to a curve at any point (X › y) оп it is (x Хх +1 ) 


» find the equation of this curve given that the curve passes through the point (0 , 1) 


2х+х? 5 ах<0 
Фил:лоо-|. 


3 
» find _ i | f GO d X (write your steps) 
K-XxX^ » axed 


Qf the function f : f (X)=2a X? +b X + З has a local extrema at (1 » 2) 


3iben a + b acie 


9 ? оф @} 


(bir the graph of f (X) (the second derivative of f) 


is shown in the given figure for - 2 < X <4 


» then the graph of the function f is 


convex upwards ТР 


(4)-1«Х«1 
(5)0«Х«2 


(с)-2«Х«-1ошу. 


(44-2«Х«-1 and 1 < Х<3 
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Answer only one of the following two questions : 


[a] If the curve of the function : 


y =a X? +b X? has an inflection point at (1 »4) » determine the values of a and b 


» then determine the local maximum and local minimum values of the fuction. 


i x 
[b] Find the values of the absolute extrema of the function f 30 22Xe » XE [= 3 , 1] 


The volume of the solid generated by revolving the region enclosed by the curve 


y = X? and the line y = 3 X a complete revolution about the X-axis is equal to “гн 
3 3 
(3n, Gx-x»ax Anf @х?-х%ах 


(n, ot-9x5ax (n, 02-3» àx 


Q9 The area of the region bounded by the straight lines : y = X » X = 2 and y = 0 


equals --------------- unit of area. 


2 (1 e (04 


Ф Answer only one of the following two questions : 


[a] Use integration by parts to find | хахах 
[b] Find | X sin 2 x) ах 
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(а) 1х? +3 X|c (5) 3 In|X74+3X|+c 
1 2 
(€) з InIX^*3X| «c (4)31log| X? 4 3 X| ec 


Ө The curve of the function f : f (X) = X? -9 X? — 120 X + 6 is convex downwards 


(8) 10»«|01-ве54| (Б)]-4,10[ OB @ = »3[ 


® Find the equation of the curve passes through the point (1 » 0) and the slope of its tangent 
at any point on it equals X e 


д 
Ф Find 4 | 2 (sin X + cos 2)? d X (write your steps) 


| 2 


Ó If the curve of the function f : Ї(Х)-Х3-кх2-4 sk ER has an inflection point at X = 2 | 
-6 (5)-3 (с)6 (4)9 


Ф The function f such that f (X) = x 9X E [2 р 4| has oeren 


(a) an absolute maximum value at X = 4 (b)an absolute minimum value at X = 2 


(4) an absolute maximum value at X = 2 


(с) an absolute minimum value at X = 1 


Answer only one of the following two questions : 


[a] Identify the increasing and decreasing intervals and the local maximum and local 


minimum values of the function f : f (X) = 2 х3-9х2-12Х 


[b] Identify the convexity intervals upwards and downwards and the inflection points 


. = 4 2 
(if exists) of the function Ї:)(Х)4-Х"-6Х“4 16 


dy _ TIMENS 
@ If x - tan Ө , y = sec Ө s then ту = 


~y X 
(а) Xy = 75 (075 
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dy Л "MET 
qz = seo’ X эу=3аХ= s then y 2: 


(2)2 - tan X (b) 1 tan X (c)3 + tan X (d) 2 + tan X 


© 


Answer only one of the following two questions : 


[a] Find : |(Х?+1)үх+24Х 
[b] Find : [Xsin Xd X 


d d яв уан 
Ф =5 [(sec X= 1) (sec X+ 1)] = 
(a) sec? X tan? X (b) 2 sec? X tan X 
(су? sec? X (d) sec? X tan X 


Ф If xy? +2 Ху= 8 › then the value of y at the point (1 » 2) equals -------------- 
5 1 4 
(75 (9-7 ©-! @-3 


© A plane fly horizontally at a height of 3000 m. from the surface of the ground and with 
velocity 480 km/h. to pass directly above an observer on the ground. 


Find the rate of change of the distance between the plane and the observer after 30 sec. 


2 3 
Q If y=ac* +1 such that a is constant » prove hat: “= 4 xy B+2.X7) 


9 
© 
S 


(d)3e 


= xsinX i — 
у= Хх » then Ty = 


(а) у sin X cos X (Б) (sin X) (Cin! 
©y (22% + In x cos x) (d) 3: sin X cos X 


9 Find the equations of the two tangents of the curve : y = X +3 X-2 which are 
perpendicular to the straight line; X +6 y = 1 


у Find the greatest volume of the cuboid whose base is a square and its total surface area 


equals 150 cm? 


31 
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Answer the following questions : 


Lim (1 +2)%= — 4 


Х---» со 
(а)5е (pe (e? De 
If y = In|sin Х| ‚еп 13 = asd AA 


(2) tan X In 10 (b) tan X (c) cot X log e (d) cot X 


wl 


e Find the equation of the two tangents to the curve : X ? 4 y? = 8 in which the tangents are 


perpendicular to the straight line y = 4- X 


Qn the given figure : 
ABCD is a rectangle in which : AB —3 cm. » BC = 2 cm. Ё 
‚ а Straight line is drawn passes through the point C and D C 
intersects AB in E and AD in F. 8 | 
A 3m. B E 


Find the smallest area of A AEF 


Ө.| (cos хеб" «3 x) dx= — 
(3)e 9*4 х? +e (p)- e" X x^ «c 
(c)eitx e x? c (d)- e" X «x^«c 


АЫ 


x) = 5+3 Х2-9 Xhas 
lue at the point (0 ‚0) 


The function f : f ( 

(а) a local a minimum va 

(b) an inflection point at (1 »-5) 

(с) an inflection point at (- 1511) 

(4) a local a minimum value at the point (- 3 27) 
e curve passes throug 


@ Find the equation of th 
papi +X х0 »у#0 
ху 


h the point (1 » 2) and the slope of its tangent 


at any point on it equal 
311 
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л 
Find : "| (4 + Т cos 2 X) d X (write your steps) | 


If the curve of the function f : f (X) =X 3 Lk X2 +4 » has an inflection point at 


: = 1 »thenkequals .............. 


or or 9-3 @-' 


Я 1 1 
The function f : f (X) = Х+ 5 » хє! 3] » has «nnn 
1 


(a) an absolute minimum value at X = 1 (b) an absolute minimum value at X = 2 


(с) an absolute maximum value at X = — 1 (d) an absolute minimum value at X = 3 


Ф Answer only one of the following two questions : 
[a] Identify the increasing and decreasing intervals and the local maximum and local 


minimum values of the function f : f (X) =X?+3X?-9X-7 
| 
[b] Identify the convexity intervals upwards and downwards and the inflection points 


(if exists) of the function f : f (X) =X з=? 


(D If х= авес? Ө , y-atan? Ө »a is constant » then =} = eee 
3 3 3 
(a) tan Ө (b) 5 tan@ (с) 5 tan Ө sec 0 5 atan@ 


Фи, 609d x=4 then, f? (3700-1) х= 


12 (p) 11 (c)9 (4)-8 


Answer only one of the following two questions : 
[a] Find : [x 6c 25d X 


[b] Find :  XIn| X|d X 


Q—————— M 
| 


If y = sec X + tan X »then : "КОЛОСУ 
(a)y +узесХ=0 (Б)ў-узесХ=0 
(суу ty cse X=0 @y-yesex=0 


E 
= 
м 


a 
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2Х+у BESES __2Х+у =2Х 
©- х+зу? ©) 2Х-у © Х+3у*-1 Oxy 


Acar moves from a fixed point in the north direction with velocity 30 km/h. and after one 
hour another car moves from the same point іп the west direction with velocity 80 km/h. 
Find the rate of change of the distance between the two cars after one hour from the 


movement of the second car. 


2 
If y 2e? X+ x? Prove that : E =9(у-х?)+2 


cg gh GAY / doe folio siot VU a = бду Шш) уде] 


Scanned with CamScanner 


Egypt exams 


Answer the following questions : 


Фихек » then the smallest value of VX + +: equals єөөөөөөө, 
3 
3 4 3 
on ot OF 


Tm 

Ет d Х= 6 + с (where с is constant) 

(8)1х-11-51— () In| X= 11 

(c) In| X-1]+(x- 1)? (d)InIx?-2 x « 1] LL 
Qr the function f : f (X) = sin X + i sin2 X» xe]o , xj » then the function /Г----- 

(a) has a local minimum value at X = 4 

(b) has a local maximum value at X = л 

(с) has not a local maximum value at this interval. 

(d) has a local maximum value at X = 3 


Ө) The absolute minimum value of the function : f (X) =x? +9 where x € [- 3 »3] 


OHE @-312 ©з @-3 


© f ›в are polynomial functions » f (X) =c X? + g (X) » g (1) =k and g (1) = 6 where c » k are 
constants. If (1 » 5) is an inflection point to the curve of f 5 then k —c =. 


(3)- 1 (b)5 (c) 11 (4)-5 


@ The equation of the normal to the curve y = In (tan X) at the point which lies on the curve 
and its X-coordinat equals z Bb sesto 


(4)4Х-8у-7 (Б)8у+4Х=л 
()4Х42у-7 (4Х-2у-л 


(a)b-a (b)2a-b (c)a-b (d)b-2a 
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3 
QO if f 00 = X^ -3 X-4 , then the function f is decreasing when «+--+ 


1161 (xi! ©xel @x<-1 


2e*41 
| une d Xe ees * € (where c is constant) 
e 
(22X*e* (D2x-e* (@)2+пе* (d)2-e* 


Ф The tangent to the curve : 


X=cos 2 6 and y = sin 3 9 at 0 = 0 is .-............. 
(a) parallel to y-axis. (b) parallel to X-axis. 
(c) parallel to the straight line y = X (d) parallel to the straight line y = — X 


& If P = f (t) where P , t ER* and the rate of change of P with respect to t varies inversely 


with t » f (1)= 200 and f (e) = 72 then f (3) = ЖЕ ОС 

(@) 100 In (3 е?) (b) 200 In (9 e) (€) 100 In (e? +3) (d) 200 In (9 +e) 
Өгу- ={2 (sec x + tan x) where x € 052 FI sien (G) = PSU 

(2)2 sec X (b)- 2 sec x (©) 5 sec x – 2 ѕес X 
0] Xin T аХ= -.....------: + с (where с is constant) 


(@)2 In| In х] (5) у шїїх! 
“(сутїшїх1| (d) In| x| 


Ф ABCDHN is a regular hexagon » the length of Ив side 
increases at гаіе 3 cm./s » when the side length is 4 cm. » 
then the rate of change of the shaded region with respect to е 1 
time ГЭЛЭГ cm^/s. 

(a) 12 OL | | 
©1213 OLE 


Wye 
o (Х 1) | " 2 
or OL a OF; 


ие жае 18.20 | 
, then the rate of change of ṣẹ with respect to X BT NE T 


315 
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If (3) undefined 5 f (X) > 0 when X # 3 » then the curve which can represent the 
‚ | continues function f on [1 95] is ese 
y 
х x be x 
919:4::21:31-4:55 Ol d. 233-4 5 
y y 


Ifyze* -^and2y =m X? y where X 20 9 then M = ess 


Ф 
| OL (54 ©3 @2 
Ф 


If the area of the region pounded by the two curves ysx?, y =k X equals E square units 
s where k » 0 »thenk =... 


(29 ОЕ (с)6 @ 12 
PL APR ых MN 


I) The opposite figure represents the curves of the two functions y 


y=aX-2,y= a) x if the area of shaded region equals ы square 
units » then the value of the constant a = veee. 


3 (b) 1 
3 OP i 


24) The equation of the tangent to the curve : X y =X” at the point Galiu 


h lies on it 


@x-1=0 (b)y+X=2 (с)у-1=0 у= 0 


Scanned with CamScanner 


ааа 737771 (2047 


dy ove 
фхту-У=3 and X = 1 when y = - 2 then the relation between X 9 y is «ee 
| @!у1=1Х+31 (ly *3I2IxI 
(с)у+Х=-1 @y+2x=0 


If the volume of the solid generated by revolving the shaded 
region included between the curve X y = 3 5 the two straight 
lines у = 1 » у = Капа y-axis complete revolution about 


y-axis equals 6 JU cubic units » then k = се 
(9^ ©? 
(c)3 (4)15 


2 eX** са 1 
® if Hm HEX um i then the value of a = -+ 


(a) zero (b) 1 (с)е 


@) The opposite figure represents the curve of the function 
f:f)s5x 3 Ра » if the area of the shaded region 


equals 68 square unit » then a= 7 
(2)1 (552 
(c) 3 (4) 4 


If the opposite figure represents the curve of the first 
derivative of a continuous function f whose domain is IR » 
then the wrong statement from the following ise 
(a) The function has inflection point at X = 4 

(b) The function has local maximum value at X = 2 


(c) The curve of the function convex upward in ]- со » 4[ and 


ој 


convex downward іп J4 


@ f -3)<f C2) 
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Answer the following questions : 


If y 2 cot 5 X » then dy 


(а) 5 (Б)-5у (с)5у (4)-5 


4а 
Q If Lim marx’ = а? + 4 , then the value of constant a = er 
Х-- 


9-2 9-4 ©? 9 


©! ОБОВ 0 онь + с where с is constant. 
OR ai (6)2е%2^ (суд ers? * (4)-4е°%?^ 
Ф |5 ау= ах, еу? = eene + с where c is constant. 


(a) In|X| (IXI (c)In|x+y| (d)InIX- yl 


3 
Ф If the function f : f (X) = Хх? + 22. where a ER › then the function is decreasing in 


the interval --------------- 
(а) ]- e» »0[ » Jo ‚оо[ (6) Ja » | 
(e) ]- «e sal (а) ]-  »0[ » Ja » o[ 
Qurz- x2 ime X22 axe тои 
Х-4Х-4 
In|z|-4 Injz|+4 -1 4 _1 2 
(а) 7 (b) | | 7. Or 32 (277 T 
d 
Физ y 33 =2X+ Land X= 1 when y -- 1 » then the relation between X »y is сс 


(а)у = + х-3 (Dy = х?-2 


(Oy +x’ =0 (Фу +1=х2-ҳ 
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The tangent of the curve 2 X + | = sin y is parallel to y-axis at the point "77 


G9) (21) (2052) GC 19) 


The slope of the normal to the curve X =e! у = e?! *? at the point which lies on the curve 


С its X-coordinate equals one is eee 


2 -1 2 
ij- OE (92e (0% 


Кх? = e?" ,then X ($2) CENTS 


()-1 ©! 


In the opposite figure : 
If AB = 5 cm. » then the area of the figure 


ABCD is maximum when ------ 


(а)-2е7? (b)e (c)2e d-e! 


| 3 
If f is an even continuous function in R and xl f(Mdx=5 
TT 
sthen | 17 (х)-/(х|4Х- ККУУ 
(8) 15 (b) - 10 (- 15 @ 10 


АХ, “axis and the strai 
The area of the region bounded by the curve y = 1 = ¢ and X-axis and the straight 


lines X=0 >X=k where k > 0 equals square unit 


(3e - k 1 @e rks pe (q)e* -k- 1 
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Ф In the opposite figure : 
Two squares having the same centre and their 
side lengths are 1 cm. and 4 cm. » if side length 


of the first square increases by rate 1 cm /sec. 


and side length of the second square decreases 


by rate + cm sec. » then the area of the shaded 
region after i second ese 
(b) stop decreasing instantly. 


(d) decreases at rate 4 length unit/sec. 


(a) stop increasing instantly. 


(€) increases at rate + length unit/sec. 


o In the opposite figure : 
4 
Iff (023 (x- 1?» ,| g(x) d x= 150 
» then the area of shaded part 


equals з square units. 


Ф In the opposite figure : 
If the volume of the solid generated by 
revolving the shaded region complete 


revolution about y-axis equals 8 Jt cubic units 


o then a = eee 
(95 (b) 16 
(с) 24 @4 


Фи the equation of the tangent to the curve : log, (4 X) = 2 X at the point (1 5 2) which lies 


onitisy=MX+c then Ma «eee 
(2)1-21n2 (b)21n2-1 ($)21n24.1 2324103 
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If the function f : f (X) = За X? - b X- 5 has local maximum value at X = 1 s then P Bl eere өөхөө 


(2-9 (5)9 (c) 20 (d) - 20 


If f (X) = (X + 3) е^ , then the curve of the function f convex downward in 


| 
| the interval з 


(2)]-  »- SÍ (51-6 » =I (61-5 sf (d) += »- 3[ 


If f is a continuous function has the following properties : f (3) = 1 5 f (X) «0 when X <3 
` ў (X) > 0 when X> 3 and f (X) < 0 for every X 2 3 › then the curve which can represent 


this function is T ETE Sees 


| 
i 
| 
i | 
Ify=f(X) » "i = e *! and the tangent to the curve of the function f at the point 
y 
(X »— 1) which lies on it is parallel to the straight line : y = X —3 » then the slope of the 


tangent to the curve of the function f at any point (X » y) lies on it equals eessen 


У; EM t T 

Qe Or" Ger Orr 
321 
зб DIG / EY p (sl SHV to! lis datis Jaaus) заза! 
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The area bounded by the curve y = f (X) where y =n- 


equal — square unit. 
4 


o OF; (3 


= 2 and X-axis 


& The opposite figure represents the curve of 
the continuous function g (X) on R that has 
а horizontal tangent at X = 1 » if f is differentiable 
function on R where f (X) =| g (29 | » then the true 


statement from the following is 77 
(a) the function f has an inflection point at X=- 1 
(b) the function f has minimum value at X = — 1 


(c) the function f has an inflection point at X = 1 


(4) the curve of the function f convex upward in ]- 1 › 1[ 


- 
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Answer the following question : 
Choose the correct answer from the given ones t 


CL) If f Q02 XIn X ‚йеп JF Joodxe T 
©! ©? qM qs 
( 2) The curve of the function f : f (X) = (X - 2) е^ is convex downwards on 
the interval === 
Ob» Oba ©)o :2I OLE 
(3) A point moves on a curve whose equation is y? = 16 X If the rate of change of 
its X-coordinate with respect to time at y = 2 equals i cm /sec. 
» then the rate of change of its y-coordinate with respect to time at the same point 
equals -............. cm /sec. 
(a)5 (p) 10 (с) + OE 
( 4 ) The volume of the solid generated by revolving the region bounded by the curve 
y- X? and the straight line y = 2 X complete revolution about 


Х-ах18 2-6 JU cube unit. 


32 32 64 
* 15 (015 OR 


x y ay 
y (bx OX @— 
2 
(6)Ifx=2043 ye ih shen 3 = — att = | 


or OF; (9)4 OF; 


Answer only three questions from the following : 
[a] Find the two equations of the tangent and the normal to the curve 


X sin 2 y = y cos 2 X at the point (2,1) 


РА 
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[b] Calculate the area of the region bounded by the curve of the function 


f:f (X)=3X241 5 X-axis and the two straight lines X 2 — 1 and X 22 


[a] If x yzaln X sprove Ши: "i y +5 Xy + 4 y =0 where a is constant. 


[b] If the slope of the perpendicular to a curve at any point (X • y) lies on it equals —— 1 
acsc X 


where a is constant » find the equation of the curve given that it passes 


through the two points (3 , 3) and (27 T ) 


© [a] In a perpendicular coordinate plane › AB is drawn to pass through the point 
C (3 » 2) and intersects the positive coordinate axes at point A and point B 
Prove that the minimum area of triangle AOB equals 12 squared units where O 


is the origin point (0 » 0) 
[b] Find : 
(Ds eX + еа х (2)] х2 ахах 


1 


© [a] If the point (1 » 12) is the inflection point to the curve of the function f where 


ОО =а X? +b X? , find the values of a and b » then determine the absolute extrema 
values of the function f on the interval [- 1 53] 
| [b] Find : 

2 
(ajax (ayal (4-хїах 


{х-1 
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Answer the following question : 


Ф Choose the correct answer : 


( 1 ) The volume of the solid generated by revolving the region bounded by the two curves - 


y= ХЭ, у = 1 one complete revolution about y-axis is “ес 
1 n 
o 557 (047 (4)-л 
3 
e 
( 2 ) J x daXs.-eeeeeee- 


(a) In (e - 1) (b)In (e^ +e +1) (с) (e? +e) (Ф) In (е? - 1) 


(3) Lim х. 

x—1 

(а)0 OG (c)1 (qe! 
(4)IfX- 0 -y) (+y) 1:9 (1+у s then = эмгэн 

1.7 —@д7 24 v-7 ly 
(а) g Y (b)-8y ©--gy (9-47 
а 

(5) Ify =cot (22) 2-3 X »then >= eee агХ-1 


9-5 ®% ©-F @-% 

( 6 ) If the surface area of a sphere increases at a constant rate 6 cm?/sec. when the radius 
length of the sphere equals 30 cm. » then the rate of increasing of the volume of sphere 
at this moment = «+--+ ст? /sec. 


(a)- 18 (p) 140 (c) 90 (d) 90 л 


Answer only three questions from the following : 


©» [a] Find the two equations of the tangent and the normal to the curve : X = sec? Ө – 1 


jystan8at0-7 


[b] Find the area of the region bounded by the curve of the function f : f (X) =4 2х+2› 


the straight line X = 3 and lies above X-axis. 
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@ а] If the perimeter of a circular sector is 30 cm. and its area is as maximum as 


possible » find the radius length of its circle. 


(pit. P £ooaxeo? SF год4х-4 s find the value of _,f [3f c0 +6 xX] dx 


2420) Find the local maximum » local minimum and the inflection points (if exists) of the 
function f : f (X)=XInX 
[b] If the slope of the tangent to a curve at any point (X » у) lying on it is equal 


(5 — 2 sec? 2 X) » find the equation of the curve known that the curve passes 


through the point G , 2л) 


b 
2 ч 42 
OQlal lf y 2ae* , prove that: Хуу-2уу-Ху =0 
| » where a and b are two non-zero constants. 
[b] Find : 
(191з3х(2х-зах (2) J 83Хах 


827) 
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Answer the following question : 


Choose the correct answer : 
(Iff Q9 24 X [6cos? X d X s then f (0) = 
(a) 10 (b) 4 (с)-2 (4)2 
( 2 ) If the slope of the tangent to the curve at any point (X » y) equals 4 e?*,f(022, 
then f (— 2) = е 
(4 (p4e* (92e^* @2e 
3 


(3) If y 2 X" where п is a natural number › = = 120 X°~3 , then n = e 


@7 (5) 0 (5)6 @5 


( 4 ) The curve of the function f is convex downwards in R if f (X) =з 


(234 x* (b)3-x? (c)3 - x? (2)3-x* 


( 8 ) Acuboid whose base dimensions are 9 cm. and 12 cm. » if the rate of increase of its 


volume is 27 cm?/min. ; then the rate of change of its height = --------------- cm /min. 
1 1 
(8)4 OF; (92 (02 
2 
(6) зэ X=: РГ ЗЕН + с 
(a)2In|In3 x| (Б) 5 In|In3 x| 
(c)6In|In3 Х| @ $ InI3x| 


Answer only three questions from the following : 


[a] Find the two equations of the tangent and the normal to the curve 


X = sec Ө ry =tan 0 atO=7 
5 
[b] Find : f 1Х-314Х 


Э [a] Find the equation of the curve y = f (X) » slope of the normal at any point on it is 
(4 y * 3) sec X known that the curve passes through the origin point. 


b 
[b] If y -ae * » prove that: Xy y *2y y - X (y 20 
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[a] An open field is bounded by a straight river from one of its sides. Determine how to 
place a fence around the other sides of the rectangle-like piece of land to surrounded as 
maximum area as possible by a 800 meter fence. What is the area of the land then ? 

4 1 

11, 009х=7 » |J goodxe3 

» calculate the value of T [f 00942 g (X) = 4] ax 


e [a] If f (0 = (X - 1)* + 3 5 determine the increasing and decreasing intervals of the 


function » then find the local maximum values » local minimum values and the 


[b] Find : 


(1) [xse xax (2э|хүх-тах 


| 
| inflection points if it exist. 
| 
| 
| 
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Answer the following question : 
Choose the correct answer : 
dy 

2 = СЭЛГЭЛТ 

(1)Ify ~ 27x = zero » then Te 
2 x ab. 
Їх у y 

( 2 ) If the curve of the function f has an inflection point when X = 2 where 


ҒО) SX e kX? +4 > then the value of k = = 
(39-6 (5)-3 OL (d)6 
5 5 
()1£,f fd X74 then J [3 f 09-1] d x e з 
(а)9 (b) 11 (c) 12 (4)-8 
( 4 ) The sum of two positive integers is 5 and the sum of cubic of smaller number and 


double of square of the other is as minimum as possible » then the two numbers are 


represented by the set of elements -+ 


1.3 
(8) (251) (5)1253) (©) {451} 1253] 
( 5 ) If the radius length of a circle increases at rate E cm/sec. » the circumference of the 


circle increases at a rate ОЁ-------- cm /sec. 
2 
or: OP ©л @on 
- Фу л 
( 6)If X=siny then; at y = ^ equals ene 


(a) 1 (b) undefined. 4 (4) 2 


Answer only three questions from the following : 


4) [a] Find the two equations of the tangent and the normal to the curve of the function : 


y-3-co? Xatx=% 


[b] Find each of the following : 


13е7-2625 (3 X- 1} 
(1) ————— (2)]———— 
jl 26Х | зх dX 
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| 

2 | 

If 2+2 Ху=8 : Чу dy dy 4” | 

Q [al If y y =8 » prove that (X+y) c + 27% + (ax) zero | 


[b] The slope of tangent to a curve at any point (X s у) on it equals EE 


Find the equation of the curve if it passes through the point (e »2 e + 5) 


© [a] A balloon rises vertically from point A on the ground surface. An apparatus is placed 
to follow up the motion of the balloon at point B at the same horizontal plane of point 
A and distance 200 meters from it. At a moment the apparatus observed the elevation 
angle of the balloon to find it T , and it increases at a rate of 0.12 rad./min. Find the 


4 
rate of the balloon elevation at this moment. 


| [b] Find each of the following : 


/(—0(D[x?mnxax (2) f° 1x-21dx 


ө [a] If f CO = ix 3_9 X +4 3 find the intervals of i increasing and decreasing » then find 


the local maximum and minimum values. 


[b] Find the following integrations : 


(1 JE 5 


in5X 
dx 2)]——dX 
—sin? X | ! Х 
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Answer the following questions : 


Choose the correct answer : 


(1) Ifthe curve y = (2 X + a)? + 5 has an inflection point when X = 3 » then a = +-+. 
(а)-3 (5)6 (с)9 @-6 
2 м 
(2)Iff Qo s e^ X өы) o then f (1) =... 


5 (5)2 (€)-1 @-4 
(3)Ifyssec? 0-1, Х= tan Ө shen $ = ae 

OVE (2 (С) sec 0 tan 0 @) 
(4) a inxs cosa x= — 

o OPs (92-1 (@л 


( 5 ) The volume of the solid generated Бу revolving a region bounded by the curve of the 


ыр- 


function y = x +1 and the straight lines y =0 » X 2 1» Х= – 1 a complete revolution 
about X-axis = ·-....-.-...... 


3 5 
@)л (077 ()2n (4) 5л 
(6 ) If the volume of a cube increases regularly such that it keeps its shape at 


a rate 27 cm?/min. » then the increase of the area of one of its faces at the moment 


which its edge length is 3 cm. = veere cm./min. 


(2)6 (b)3 (c)2 (d)! 


Answer only three questions from the following : 


[a] Find the two equations of the tangent and the normal for the curve of the function : 


yz3-co? Xat X= 7 


[b] Find : 
(1) [x*inxdx Go[xMx-3ax 
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d? 2 
Ê [a] If sin y + cos 2 X 20 » prove that : 772, - (3) tan y = 4 cos 2 X sec y 


[b] If the slope of the tangent to the curve of the function f at any point (X ; y) lying on it 


is given by the relation ^+? 


Find the equation of the curve if it passes through the point (e 53 e + 5) 


[a] A cuboid-like box whose base is in the form of square. If the sum of lengths of all its 
edges equals 120 cm. » find the dimensions of the box that will maximize its volume. 
prit. f feodx=9 › .rooadxea 
» find the value of _ Ш [3f (0) -6]ах 


[a] If f (X) = e* (3-3) Find: 
( 1 ) The local maximum and minimum values of the function (if exist). 


(2) The intervals of convexity upward and downward for the function and the 


inflection points (if exist). 


[b] Find the area of the region bounded by the two curves y = X? and у = 4 X in square units. 


| 
| 
| 
| 
| 
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Answer the eee questions : 


o—— the correct answer : 


(1) If О) = x? -31n5 X s then f (2) = 
@-! ©! © = (4)6 

(2) The curve of the function f : f (X) 23 X- X? has a local maximum value at X = ----........... 
(a)1 (b) -1 (c) zero (d) 4 


Фу 
(3) IX» sin y then = eee when y = 2. 


(a) 2 (b) 1 (c) 1 (9) undefined 


( 4 ) The area of the region bounded by the curve y = X? , and the two straight lines y = 0 


9X =2 equals сезсе square units. 
@! ®? OF OL 
(5)Ify2zX Х where X» 0 » then 27 = ee eene when X =e 
o“ (b)2e° OHG (4)е 
(6) 1s У=Хх+-у ^ у= а Х=1,ћепу= ·---------.... аі Х=е 
2_ 


O? =е i сы e el 


Answer only three questions from the following : 


[a] If y = sec X » prove that : y 23 (ay = у? (3 у? — 2) 


[b] Find the volume of the solid generated by revolving the curve y = 3 and the straight 
line X+y=5 acomplete revolution about a-axis 


Ө [a] When inflating a spherical balloon with gas » the rate of increase in its volume 
3 
was 8 Л cm'/sec. when its radius length 4 cm. » find at this moment : 


( 1 ) The rate of increasing the radius length. 
( 2 ) The rate of increasing the surface area. 
l 
b foo 4x27 , 4| 00d x23 
4 
» calculate the value of || [f (30 2 g(x)-4|dx 
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© [a] Sketch the curve f (X) = 5 + 3 X — X? and show the local maximum 5 minimum values 
and the inflection points (if exist). 


[b] If the slope of the tangent to the curve of the function f at any point (X ; y) on it equals 
7 - 2 e* and f (In 2) 23 » find f (X) 


[a] Find the two equations of tangent and normal for the curve : 


х=+4(› у=2 2 whent=1 
[b] Find : 


(1)J2xXcos(2X-1)dXx (2) fx(x-2)°dx 
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